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New...in the CASE. . Sensation... 
More. ‘V8 


2 ...Less Gun Greasing 


Only 21 grease fittings instead of the usual 80 
save precious hours. Ball bearings reduce 

friction and wear, keep moving parts aligned. The 
115-year Case tradition of quality pays off in 
smoother, faster combining, fewer delays, 

higher yields of cleaner grain, lower daily and 
lifetime costs. 


\ 
Ball Bearings 


..-Variable-Speed Fan 


It’s easy to adjust fan and cylinder speeds and 

, concave clearance to hourly crop changes. Again, the 
as result is still higher harvested yields of 
ee premium-clean seed . . . and another example of the 
many advanced features in the sensational new 

7-foot Case Model 77 combine. 
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A moderate load on the PTO of the 3-plow Case 
300 tractor, the 77 is also available with new Case 
axial-flow air-cooled engine. The new Case Crop-Way 
Purchase Plan makes the 77 an easy investment. 


J.I.CA 


J.1. CASE COMPANY « RACINE, WISCONSIN i Name 


You make farming a more profitable business when you 4 Mitihee 
choose and use full-line Case tractors, balers, combines, se a 


and other machines. enamenenenenesneneseneseenl 


EEE | 


Get More Facts... 


Mark and mail coupon now for more information on the 
many harvest advances built into the new Case 77 com- 
bine or see your Case dealer. J. I. Case Co., Dept. E-617, 
Racine, Wis. 

(0 7-foot 77 combine 

() 6-foot 65 combine 

( 3-plow 12-speed 300 tractor 
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There’s never been a bucket, parlor or stanchion pipe 
line milker made that would do a good job of cow 
milking without the right kind of a pump. 


If your vacuum pump is just not moving enough air 
fast enough, you will stack up a huge pile of milking 
hours that could be saved for other work. 


That’s why we spend so much time and effort build- 
ing a better Surge Vacuum Pump. The right pump will 
quickly pay for itself in man-hours saved. The Surge 
Plan makes it easy to buy a new pump. 


Copyright 1957, Babson Bros. Co. 


EASY TERMS — Surge Pumps, Pipe Lines, Parlors, Ever -- 


thing — Low Down Payment and up to 24 months to pay 
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Dr. H. B. Walker Elected Honorary Member 


eae Harry Walker exemplifies the best in a “top” 
professional agricultural engineer, and because of his in- 
direct accomplishments through the people who have con- 
sulted him through the years for advice on their work, as well 
as his many contributions to the Society, the Council of ASAE 
recently has elected him to the grade of 
Honorary Member in the Society. 

Dr. Walker has brought to the profes- 
sion of agricultural engineering a great 
deal of prestige, not only from industry, 
but also from educational authorities. 
He has been a leader in the Society in the 
matter of setting up and maintaining 
high standards of performance in both 
research and teaching. 

He was born in 1884 near Macomb, 

a Oe ok eee Ill. His early education was in the rural 

schools and in the apprenticeship of 
working as a farm hand. Never attending high school, he 
made up its lack by working his way, after he was nineteen, in 
a private school at Macomb, Ill., followed by preparatory work 
at Highland Park College in Des Moines, Iowa. While there 
he visited Iowa State College at Ames, and decided to become a 
civil engineer. In 1906 he entered Ames as a subfreshman 
working to earn his way. He was forced to quit, but he had 
begun to be an engineer. After a few months of employment 
as topographer for the Burlington Railroad, he returned to 
Ames where he worked in the instrument room and as 
student assistant. He made up all his deficiencies, and grad- 
uated in 1910 with a B.S. degree in civil engineering, and 
earned a professional degree in 1920. 

Seventeen years of his professional life were spent at 
Kansas State Agricultural College where he organized the 
agricultural engineering department and became its first 
chairman. In 1928 he joined the faculty of the University of 
California where he contributed much to the upgrading of re- 
search in agricultural engineering, as well as along academic 
lines in the professional curriculum. He retired in 1950 and 
now holds the title of Emeritus Professor and Agricultural 
Engineer. In 1954, the University of California conferred a 
Doctor of Laws upon him for distinguished service in the field 
of agricultural engineering. Among his many honors was 
appointment by the President of the United States to represent 
the nation at the World Engineering Congress at Tokyo, 
Japan, in 1929, where he presented a paper. 

Just recently Dr. Walker became a Life Fellow of ASAE. 
As a vice-president of the Society, he served as acting president 
during the year 1924-25 following the death of F. W. Ives. 
Later, in 1942-43 he was elected and served as president. He 
also served on the Council and as chairman of the College 
Division. In 1939 he was awarded the John Deere Gold 
Medal, the second recipient of this award. He has always 
given unstintingly of his time, talents, and efforts to any project 
or undertaking which was for the best interests of ASAE. 


Golden Anniversary Issue 


HE June number of AGRICULTURAL ENGINEERING is to be 

a special issue to commemorate the 50th anniversary of 
the founding of ASAE. The material to be presented has been 
selected to make it a written historical monument to the 
agricultural engineering profession —a document which re- 
cords the agricultural engineering developments during the 
past 50 years, and one which describes the pattern agricultura! 
engineering is establishing for the future. 
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Features of the new 
TORRINGTON DRAWN CUP 
ROLLER BEARING 


INTRODUCING 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


For the first time, the advantages of drawn cup outer race construction are avail- 
able in a precision roller bearing. 

This compact, lightweight bearing consists of spherical end needle rollers, a 
One-piece hardened steel retainer and case-hardened thin-section outer race. De- 
signed to run on a hardened shaft or with an inner race, this new series takes a 
press fit ina simple housing without snap-rings or shoulders. 

Highly efficient roller guidance and lubrication are outstanding features. The 
shaft-riding retainer contacts the roller ends at the pitch line where guidance can 
be obtained with the least effort. The design provides ample storage for lubricant 
and promotes its circulation. 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life. 

For information on sizes now available and for application assistance, call on 
our Engineering Department or write for the new bulletin, “Torrington Drawn 


Cup Roller Bearings.” THE TorRRINGTON ComMPANY, Torrington, Conn. — and 
South Bend, Ind. 


TORRINGTON BEARINGS 


Disi ict Offices and Distributors in Principal Cities of United States and Canada 


* rollers end-guided at pitch line (A) 


e shaft-riding retainer (B) designed 
to permit lubricant circulation 


e high capacity in small cross 
section (C) 


e long pregreased life 

¢ efficient at high speeds 
¢ mounted by press fit 
«simple housing design 
e low unit cost 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + THRUST + BALL + NEEDLE ROLLERS 
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Cut a full 10-foot swath 
easily! You sit where you can 
sight right down the grain line. 
Reach-easy controls are 
grouped for fast, accurate use. 
Quick precise external adjust- 
ments. Only five points on No. 
101 require daily lubrication. , 
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Here’s the new performance leader of the 10-foot com- 


Compare performance and value... bines—at an amazingly low price! No other 10-footer 
+s gives you so much: 55 hp JH engine. . . on-the-go speed 


see why the NEW McCormick No.10] = control . . . big-capacity 28-inch straight-through sepa- 
rator with 22-inch diameter rasp-bar cylinder, rotary 


Harvester-Thresher puts you ahead! straw racks, opposed-action cleaning, and 22-inch vari- 
able-speed cleaning fan. Big 40-bushel grain tank. 


=, 
—— Oe 
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Famous McC Popular McCormick No. 76! This full-width, straight-through 
variable-speed drive and double-shake cleaning. The level-land combine has oversized separating and cleaning areas that easily 
model comes with 10, 12, or 14-foot platform, windrow pickup, or handle a full 7-foot swath or heavy windrow. You can get the 
2-row corn unit. The No. 141 also is available as a Rice Special McCormick No. 76 with 6 or 7-foot platform or windrow pickup 
or an automatic-leveling Hillside combine. ... power take-off or 24 hp IH engine. 


Hurry your ’57 harvest with a McCormick combine that bins more of your crop. 
[ | Your IH dealer will point out unmatched grain-saving features . . . unmatched 
ease of adjustment and service. See him soon! Use the IH Income Purchase Plan. 


SEE YOUR 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment, Farmall and DEALER 
® International Tractors .. . Motor Trucks . . . Construction Equipment—General Offices, Chicago 1, Ill. 
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The good name of your machine ~) TRADE < . . and quality should be your first 
LINK-BELT’s first consideration . . . MARK consideration in the chain you buy 


LILLISTON PEANUT COMBINE uses Link-Belt roller chain and sprockets, unaffected by weather, for positive drive dependability. 


Be sure you specify drive and conveyor chain with 


the quality your design deserves 


Use LINK-BELT chain... built to 
top farm machine standards as 


determined by field and lab tests 


INK-BELT’S recommendation of the best drive or 
conveying chain for your machine is based on 
experience gained in field tests under actual working 
conditions. And Link-Belt is in the best position to make 
unbiased proposals because our line of chain, sprockets 
and attachments is complete. Horsepower, loading, 
speed, impact—every requirement can be met to enable 
your machine to maintain rated performance and effi- 
ciency throughout its life. 

Yes, Link-Belt’s unmatched facilities, experience and 
services are your best assurance of quality chain, 
properly applied. Next time you’re considering a drive 
or conveyor application, our chain specialists will be 
glad to work with your engineers. For facts and prompt 
service, call your nearby Link-Belt office. 


LINKic 


CHAINS AND SPROCKETS 


14,557 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 

Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 

Factory Branch Stores and Distributors in All Principal Cities. Export 

Office: New York 7; Canada, Scarboro (Toronto 13); Australia, 

Marrickville (Sydney), N.S.W.; South Africa, Springs. Representa- 
tives Throughout the World. 
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ACCURATE MANUFACTURE — Modern specialized machines 
allow the economies of large-scale production. Continuous 
inspections safeguard tolerance and finish of every link of 
chain. With these extensive facilities, Link-Belt has ample ca- 
pacity to meet your production schedules. 


LABORATORY CONTROL — Every chain bearing the Link- 
Belt trade mark meets rigid uniformity speci- 
fications. Our modern laboratory continuously explores new 
refinements to increase chain life. It is located at the world’s 
largest plant manufacturing drive and conveying chain. 


COMPLETE LINE of agricul- 
tural chains, sprockets and 
attachments permits cost- 
Saving specialization — of- 
fers the right chain for all 
conveyor and drive needs. 


oO} 
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Corn Planters 


Yield-Boosting Accuracy 
Makes Them Performance Leaders 


Performance that means greater 
operator satisfaction at planting time 
. . . performance that means larger 
yields at harvest time—that’s why 
year after year you see more John 
Deere Corn Planters in fields than any 
other make. In every respect John 
Deere Planters are accuracy cham- 
pions. They release the correct number 
of kernels in every hill. Hills are 
compact and evenly spaced. You can 
get a cross-check that’s straight as an 
arrow. Seed is always planted at a 
uniform depth. The result: full, even 
stands that yield more bushels per 
acre ... more profit per acre. 

There is a John Deere Planter that’s 
just right for any type of planting, 


any acreage. There are drawn planters 
and lift types. There are models that 
attach to tool bars and cultivators. 
There are models for drilling only . . . 
drilling and hill-dropping . . . and 
models that check-plant, drill and hill- 
drop. There are one-row planters, two- 
row planters, and four-row models. 
And every John Deere Planter is 
backed by a complete line of extra 
equipment, equipment for tailoring 
the planter to individual needs. 


JOHN DEERE 


f 
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BCA “package units” 


in factory and field 


Design and service tested, BCA package units sim- 
plify production line installation... bring ball 
bearing costs down to practical levels. And rugged 
construction plus effective sealing assures long and 
trouble-free use. BCA is prepared to help with your 
ball bearing engineering and design problems 

to provide the ‘‘package unit’’ you need in 
sample or production quantities. Bearings 
Company. of America Division, Federal-Mogul- 
Bower Bearings, Inc., Lancaster, Pa. 


- x a : : BCA CAM FOLLOWER package unit in- 
iia sialihiee A or cludes prelubricated bearing, seals, cam 


- 


roller and mounting stud—all assembled, 
ready to install. Thick-sectioned outer race is 
case hardened to withstand shock and is 
slightly crowned to assure better contact with 
cam. 37 different designs available with 
labyrinth or contact seals to meet your 
“package unit’ needs. 


Division 
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Report to Readers .. . 


SAVE SOIL, MOISTURE, AND COSTS BY 


That is an interesting and challenging 
NOT PLOWING BEFORE PLANTING! 


thought indeed, yet such a possibility, seen 

“as a result of three years' experience in 
mulch planting soybeans in small-grain stubble, in which there was no seedbed 
preparation prior to planting, is told by J T McAlister, conservation equipment 
engineer (SCS), USDA, in an article elsewhere in this issue. The method he has 
developed does not involve eliminating good seedbed preparation, but is rather 
another way of accomplishing desired results by saving time and costs = and at 

the same time conserving both soil and moisture. ... And so here is another 
instance of where a time-honored farming method or practice of many years 


Standing is shown to be outmoded as a result of new developments in engineering, 
science, and manufacturing. 


CHALLENGE FOR THE FUTURE OF Of special interest to that large group of readers 
THE INDUSTRIAL DESIGNER of this publication that make up the design 
departments of farm equipment manufacturing 
concerns, will be the following excerpts from the March 1957 number of the 
"Industrial Bulletin" of Arthur D Little, Inc., Cambridge, Mass.: "Today 
the industrial designer, whether an outside consultant or a member of the design 
department within a company, is widely accepted. ... More and more companies 
are elevating designers to positions of major responsibility in management ;- 
Company recently appointed a vice-president in charge of design. ... The 
industrial designer must work in close cooperation with both production and sales 
departments and be familiar with their techniques, problems and limitations. 
Such collaboration often presents the designer with problems; in addition to 
facing consumer resistance to products of radical design, he is often caught 
between the practical conservatism of the production department and the pressure 
of salesmen to ‘streamline’. ... The challenge for the future industrial 


designer is his obligation, both to meet functional requirements and to satisfy 
the human need for beauty." 


THREE BOLTS DO THE WORK Fastener experts of Russell, Burdsall and Ward are 
OF FOUR AT LESS COST authority for this bit of information: Three bolts 
placed 120 degrees apart around a common center will 
provide as stable a joint as the conventional pattern of four bolts arranged sym- 
metrically. Also, it saves both in assembly (fewer holes to drill and fill) and 
+i in cost of fasteners. .. . Holding capacity lost with fewer bolts is made up 
‘ by using stronger ones. For example FOUR j-inch bright capscrews or THREE j-inch 
high-tensile bolts are needed to carry the same load safely, but the bolts cost 
less than the capscrews. The clincher in this argument is that, in terms of 
holding power, the stronger the bolt, the less its costs. 


t. SLOTTED TUBE USED AS METER’ A slotted tube mounted vertically at or near the 
i: TO MEASURE FLOW OF WATER end of a tile main or other pipe, with the slot 
directed upstream, has proven to be reasonably 

accurate in measuring the flow of water of both high and low volume. (The water 
level in the slotted tube is used as an index of water flow.) Research:investi- 
gation of this simple measuring device was reported at the ASAE winter meeting 
in December by two University of Minnesota agricultural engineers, C L Larson 
and ~L F Hermsmeier. 
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REQUIREMENTS PINPOINTED FOR IMPROVED 


Certain developments which he termed 
FERTILIZER PLACEMENT EQUIPMENT 


“pressing needs" in the production of 
better fertilizer - placement machinery 
were set forth in a paper by Dr Harry B Walker, professor emeritus of agri- 
cultural engineering, University of California, at the ASAE winter meeting last 
December. One of these needs was more attention to the use of corrosion and 
abrasion-resistant materials, to maintain high efficiency of application and life 
of the equipment. ... Equipment is also needed that will place fertilizers 
in accurate amounts in proper relation to plant root zones. Dry fertilizers in 
uniform-size spherical pellets would seem to offer definite advantages in this 
direction. . . Improved application techniques are needed when liquid or gas- 
eous forms of fertilizer are applied through sprinkler irrigation systems or 
with surface-born equipment used for band placement. ... With artificial 
fertilizers in dry, liquid, and gaseous form being used in rapidly increasing 
amounts, equipment manufacturers in general and design engineers in particular 


are faced with a challenge of considerable proportions to adequately meet the 
growing needs. 


ENGINEERING VIEWPOINT ON RELIEVING 


At its annual meeting last November, the 
CURRENT SHORTAGE OF ENGINEERS 


American Society of Mechanical Engineers 


asked 880 graduate engineers present 
what measures they thought should be taken to cope with the shortage of engineering 


manpower in industry. Changes in current industrial practices constituted 65 
percent of the answers suggested, and these broke down into three categories 

as follows: (1) provide industry engineers with more technical assistants and 
clerical help and thereby free professional men for more creative work (31 per- 
cent), (2) increase salaries to make the profession more attractive to young men 
and to qualified engineers who have been lured to other fields by higher pay (21 
percent), and (3) enhance the recognition and prestige accorded engineers for 
their contributions to the general economy. ... "We live in the Age of Tech- 
nology - the Age of the Engineer - but the vast, significant achievements of 
engineers are appreciated by only a small percentage of society at large," 

states the ASME press release. . .. A more concerted effort to dramatize the 
field of engineering would work wonders toward relieving the engineer shortage. 
Indeed, the engineering woods are full of dramatic possibilities, but the initia- 
tive to develop them will have to come largely from engineers themselves. 


MORE STRESS ON RESEARCH IN FARM In the half century since the American 
EQUIPMENT PRODUCT PLANNING Society of Agricultural Engineers was 
organized, many of its members have cher- 
ished a closer interchange of ideas between farm equipment manufacturers and 
public research agencies (state experiment stations and USDA) in the general 
development and improvement of implements and machines to meet farm requirements. 
Much progress has been made in this direction, of which there are several 
outstanding examples. ... In the light of this, it is especially significant 
that one of the bellwethers of the farm equipment industry, in the process 
of consolidating its tractor, implement and other farm equipment operations for 
better product planning, makes a special point of maintaining close contact with 
research agencies, as well as with changing farm practices and requirements and 
what they may demand in the way of new and improved equipment. ... This for- 
ward-looking trend on the part of industry is all to the good. 
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How Armco ALUMINIZED STEEL Steps up Efficiency of Crop Dryers 


Weather and other hazards annually de- 
stroy a part of our hay and grain crops 
that could be saved with crop dryers. 
That's why a dryer that combines out- 
standing efficiency with long service life 
is likely to find ready buyers among 
farmers. 

Here's how Armco ALUMINIZED STEEL® 
Type 1 and Type 2, when properly 
designed into crop dryers, increase 
efficiency and extend service life by 
providing heat reflectivity, heat resist- 
ance, atmospheric corrosion resistance, 
and over-all rugged construction. 

Because both types of ALUMINIZED 
STEEL are made by coating steel with 
aluminum by a continuous hot-dip 
method, they combine the strength of 
steel base with the surface properties of 
aluminum. 


Heat-Corrosion Resistance 

ALUMINIZED STEEL Type 1 has excellent 
resistance to a combination of heat and 
corrosion. When used for burners, burner 
tubes, and heat transfer parts, it with- 
stands temperatures up to 1250 F with no 
destructive heat scaling. For reflective 
parts exposed to temperatures below 
900 F, either type of ALUMINIZED STEEL 
bounces back approximately 80% of the 
radiant heat thrown against it. 


Atmospheric Corrosion Resistance 
Eighteen year tests in a mild industrial 
atmosphere show the aluminum coating 
on ALUMINIZED STEEL Type 2 outlasts a 
standard zinc coating on steel at least 
three to one. Used for crop dryer casings, 
this special Armco Steel needs no paint- 
ing or other protection from corrosion. 

For complete information on the out- 
standing characteristics of ALUMINIZED 
STEEL, write us at the address below. 
Please tell us what you make or plan 
to design. 


: AMERICAN SOCIETY OF : 
AGRICULTURAL ENGINEERS 


CS a NR cae a ama one 


Unpainted casing and control box of Armco ALuMINIZED Steet Type 2 can be expected 
to give long service. Type 1 is used inside the dryer. 


Burner and burner tubes in this dryer are Armco ALuminizep Steet Type 1; the casing is Type 2. 


acy 


ARMCO STEEL CORPORATION [ \’‘° 


1307 CURTIS STREET, MIDDLETOWN, OHIO + SHEFFIELD STEEL DIVISION * ARMCO 


\/e 


DRAINAGE & METAL PRODUCTS, INC. » THE ARMCO INTERNATIONAL CORPORATION : 
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10 times more filtration area 


for full engine protection 


Pull out Purolator’s accordion design and you'll see how 
Purolator packs 10 times more filtration area into its 
element than most filters. You'll find it provides maxi- 
mum filtering area in minimum space, assuring full engine 
protection as no other filter can. 

Controlled porosity of Purolator’s Micronic® element 
filters out particles as small as .000039 of an inch, yet 
never removes costly additives in heavy-duty or deter- 
gent oils and never channels. The Micronic® element, 
made of plastic-impregnated cellulose, isn’t affected by 
engine temperature, crankcase dilution, or water. 

Engine manufacturers have proved time and time 
again that these wear-reducing features make an engine 
perform better and last longer. Find out how they can 


do the same job for you. Write for our new 32-page 
“Filtration Manual for Product Designers”—and please 
enclose 25¢ to cover postage and handling. Address 
Dept. A4-531. 


Filtration For Every Known Fluid 


PURQLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


PUROLATOR PRODUCTS INC., Rahway, N. J., and Toronto, Ontario, Canada 
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Research 


farmers 


Alcoa’s 70-man research team has been taking a 
long, close look at aluminum products for the farm. 
Their work has been showing up in the quality 
products Alcoa offers for farm use. 

One of the most important projects is the con- 
tinuing research to improve irrigation pipes. A new 
lighter-than-ever pipe, Alcoa® Lite-Line, recently 
has been introduced as a result of Alcoa research. 
It is available either as a seamless extruded pipe or 
a welded pipe. Alcoa Lite-Line is designed to fill the 
irrigation requirements of most farmers throughout 
the country. A heavy-duty pipe, extruded Alcoa 
Standard, is recommended for long hauls, highest 
pressures. Alcoa Standard is a seamless pipe. 

Information on Alcoa Pipe and other Alcoa farm 


\ 


YOUR GUIDE TO THE BEST IN ALUMINUM VALUE 


aAtcoa ©. 
ALUMINUM © 
FARM PRODUCTS 


ALCOA SALUTES 


“Same THE ALCOA HOUR 

@= Biap TeLtvision's FINEST LIVE DRAMA 

3 (A) ALTERNATE SUNDAY EVENINGS 
ea 
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products is available to help you help farmers. 
Whether you are a Vo-Ag teacher, a county agent 
or an agricultural engineer, you are welcome to call 
on Alcoa for assistance in providing farmers with 
answers to questions involving aluminum. 

For up-to-date information, check off literature 
on the list below and mail the coupon to Alcoa. 
Your inquiry will receive prompt attention. 


Agricultural Division, 

Aluminum Company of America, 

2089-E Alcoa Building, Pittsburgh 19, Pa. 

Please send the items checked. 

(_] Pipelines to Profit. Colorful booklet on portable irrigation. 
() “Right as Rain.” 28-minute sound-color film on portable 
irrigation. * 

(] “Barn Raising, U.S. A.” 18-minute sound-color film on pole 
barn construction. * 

(_] Alcoa Farm Gate Literature. Facts about aluminum gates. 
{_] Pole Barn Plans Catalog. Describes Alcoa plans for nine 
pole buildings. 


*Films may be borrowed for public showings. Specify 
dates wanted. 


Name 
Position. 
Address 


Post Office and State 
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FOR BETTER FARM BUILDING 


Recommend Kaiser Aluminum Roofing 


Kaiser Aluminum Roofing gives farmers all of the benefits of 
aluminum, plus an unrivaled record of freedom from wind dam- 
age and nail pull-through. 


Big 48-inch Wide Sheets. Roofing time is cut to a minimum be- 
cause there’s only one lightweight sheet to handle instead of two. 
Fewer side laps save metal—make a tighter roof. 


Reflects Heat. Hot sun rays bounce off aluminum roofing sheets 
to keep building interiors up to 15 degrees cooler in summer. 
Poultry and livestock stay healthier. 


Rustproof, Corrosion Resistant. Aluminum can’t rust, never 
needs painting. Costly maintenance is eliminated. 


Attractive Deep Embossed Finish. Special embossed pattern 
finish diffuses light to greatly reduce glare. 


Lightweight. Strong, yet so light in weight that one man can 


install it—saving on labor. Permits lighter support—saving on 
lumber. 


FOR BETTER FARM IRRIGATION 


Recommend Kaiser Aluminum Irrigation Tubing—it’s Kladlined* 


Kaiser Aluminum Kladlined Irrigation Tubing gives farmers the 


greatest advantages of any irrigation pipe for sprinkler and gated 
systems ... at no extra cost. 


Greatest Weight Advantage. Weighs less than 22 pounds}. 
\4 the weight of galvanized. 


Greatest Bursting Strength. Hydrostatically tested with pres- 
sures of 450 p.s.i. Insures resistance to surge pressures. 


Greatest Torque Resistance. Under normal conditions, will not 
take a permanent set. Designed to resist twisting pressure as great 
as 9,800 inch pounds. Thus it’s ideal for wheel-move systems. 


Superior Crushing Strength. Up to 59 p.s.i.—6 p.s.i. above SIA 
design standards. Provides extra resistance to field-handling 
damage. 


Corrosion Resistant Cladding. Special alloy interior cladding 
greatly extends pipe life, regardless of water conditions. Klad- 
lined pipe is essential for maximum life in areas subject to espe- 
cially corrosive waters. 


*Trademark. 
+All figures for 4 inch/30 ft. heavy duty tubing. 


* —ae ; 
a 


7 ay . 
[seashore rs 6 iat oe: ae eS 


Kaiser Aluminum Roofing and Kaiser Aluminum VU, © 
Kladlined Irrigation Tubing increase farm effi- | © a 
ciency, at low cost, from the ground up. For further \, / QO re 
information concerning either of these quality 

Kaiser Aluminum products please contact Kaiser A Quality Line for Better Farm Building 
Aluminum Agricultural Research Service, Mer- 


chant Products Dept AE, 919 N. Michigan Ave., See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. 
Chicago 7s Illinois : : Consult your local TV listing. 
’ . 
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ONE OF A SERIES... 


What makes a 
Hyatt roller 


bearing good? 


CLOSE CONTROL 
OF INTERNAL 
DIMENSIONS and 
CLEARANCES 


The running accuracy and smoothness of a 
HYATT roller bearing is governed by the 
tolerances of its internal dimensions and its 
internal clearance. Internal dimensions 
include concentricity of race diameters, 
uniformity of roller diameters and 
squareness of all radial and axial surfaces. 


Because the internal dimensions of HYATT 
Hy-Roll bearings are so closely controlled, 
HYATTS run smoothly and quietly, last 
longer, and prevent equipment trouble due 
to excessive heat and vibration. You will 
find full selection and application data in 
HYATT General Catalog 150, or call your 
nearest HYATT Sales Engineer. HYATT 
Bearings Division, General Motors 
Corporation, Harrison, New Jersey. Sales 
offices at Harrison, New Jersey; Pittsburgh, 
Pennsylvania; Detroit, Michigan; Chicago, 
Illinois; and Oakland, California. 
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ECCENTRICITY | 
PATHWAY TO O 


CONCENTRICITY OF RACE DIAMETERS 


Concentricity of race diameters is usually defined in terms of wall variation 
Figure 1, of the individual races, and radial run-out of the assembled bear- 
ing. The latter is generally a user's inspec- 
tion where the bearing is mounted on an 
arbor, Figure 2, having a slight taper 
(.0001” to .0002” on the diameter per 
inch of length) and the radial run-out 
indicated as shown by turning either the 
arbor or the outer race one revolution 
while the other member is held stationary 
and noting the difference between the 
minimum and maximum readings. In- 
dustry standards are available which 
indicate what values are acceptable. 


UNIFORMITY OF ROLLER DIAMETERS 


Roller diameter uniformity, which is also necessary to running smoothness, 
is obtained by segregating the rollers into diameter variation classes of 
.00005”, .0001” or .00015”, depending on bearing size and quality grade and 
assembling only rollers of the same class into a given bearing. Rollers are 
then matched with races which are segregated in a similar manner in order 
to control the diameter over or under the rollers, which governs the internal 
clearance spread of the mounted bearing. Figure 3 (magnified) 


SQUARENESS OF RACE AND ROLLER 
ENDS AND FLANGE FACES 


Figure 4 indicates the race surfaces 
which must be square with each 
other within minute tolerances 
depending on the grade of the bear- 
ing. This is to prevent roller skew- 
ing with consequent heating and 
noisy operation. The roller ends 
must also be square with the dia- 
meter for the same reason. End 
square tolerances are usually less 
than .001” for the most frequently 
used sizes. 


Hiy-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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Let Rollway keep your implements 
rolling during the Rush Farm Seasons 


Today’s increasingly complex farm implements de- 
mand many different types of anti-friction bearings . . . 
1 —to perform smoothly and economically; 
2—to keep maintenance costs down; and 
3—to keep implements running without a hitch 
when the “farm-season, can’t-wait” pressure 
is on. 


Years of designing bearings for the farm field have 
added to the Rollway line . . . bearings specifically 
suited to implement application . . . ranging from 
economy utility bearings to high-precision types. A 
few are shown at right. 


Our engineering department will gladly 
work with you on your problems. Write, 
wire or phone any sales office. 
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INCH SERIES 
Roller Assembly 
only with no inner 
race or outer race. 


: Fi 


aS NS 


INCH SERIES INCH SERIES 

Roller Assembly Roller Assembly 

with split sleeve. with heavy duty 
split sleeve. 


METRIC SERIES 
Roller Assembly 
with solid inner 
and outer race. 


METRIC SERIES 
Roller Assembly 
with solid outer 
race. 


TRU-ROL 
Stamped steel 
retainer with 
inner race. 


FLEX!-FLANGE 
A flexible, 
flange-mounted 
roller bearing 
unit. 


TRU-ROL 
Segmented steel 
retainer. 


ENGINEERING OFFICES: Syracuse * Boston * Chicego * Detroit * Toronto * Pittsburgh * Cleveland * Milwaukee * Seattle * Houston * Philadelphia * Los Angeles ¢ San Francisco 
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“T make my money farming, 
not fixing things up” 


says F. M. Greathouse, Garden City, Kansas 


ee 


This tandem Disc Harrow can be pulled right through those big 
doors without any dismantling—a great time and labor saver. 


“Steel buildings don’t need maintenance— 
no painting, no patching, 
nothing to worry about.” 


Mr. Greathouse chose his 36’ x 60’ Steel Building 
for two practical reasons—economy and conven- 
ience. It’s economical in that the initial cost is mod- 
erate, and, most important, it requires virtually no 
upkeep. Secondly, he has so much storage space for 
grain that he doesn’t have grain elevator fees to pay 
at harvest time. 

The convenience and versatility of Mr. Great- 
house’s Steel Building have shown up in many ways. 
In addition to grain storage, he uses it for machinery 
storage and as a repair shop. Furthermore, since he 
buys calves to raise each year, he has found he can 
modify his Steel Building easily and inexpensively 
to house the calves at one end. 

Mr. Greathouse expects his Steel Building to last 
through his lifetime. “It is ideal for my purposes,” 
he says, “and I’d recommend a Steel Building to any 
farmer, anywhere.” 

Factory-Built Steel Buildings, fabricated from 
USS Galvanized Steel Sheets with USS Structural 
Steel framework, can do a great deal toward making 
your farm a more practical, better paying invest- 
ment. For the complete rundown on all the 
advantages of Factory-Built Steel Buildings, 
return the attached coupon. No obligation, 
of course. 


1957 * MAY * AGRICULTURAL ENGINEERING 


[oat é 
“ili i ee ~. 
St a ce RRR 


Using the Steel Building as a repair area, Mr. Greathouse does some 


welding on a ditching machine. 


WANT TO MODERNIZE YOUR FARM FOR 


‘caer A BETTER INCOME? SEND THIS COUPON TODAY ————~] 


Agricultural Extension 

United States Steel Corporation 
Room 5590, 525 William Penn Place 
Pittsburgh 30, Pa. 


1 am interested in steel buildings for the following: 


[_] dairy barns [_] hay storage {| machinery storage 
[| cattle shelters [_| grain storage ([_| poultry houses 
| See ere 


Approximate size or capacity. . 


{_] Please have a Steel Building representative call on me with 
further information. 


Send information to: 


DE 6b tee aekd soew eee bion $3460006s0060 020060000 
ED nh eee dena eorsbuseaedas ME Ss acaskacawas 
Se eee oer see State 


United States Steel produces high-quality USS Galvanized Steel 
Sheets and Structural Steel which our customers manufacture into 
durable farm buildings. Your request for information will be for- 
warded to the manufacturers of these buildings, and you will hear 
L directly from them. 
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And now... 


Another Ingersoll *First’’ 


A special-alloy steel disc 
that really resists abrasion 


Ingersoll . . . world’s largest manufacturer of tillage discs 
...now adds DurA-DIsC to its already long list of “firsts.” 

Dura-Disc is made of a new, special-alloy steel that 
combines the abrasion resistance of high carbon steel with 
the toughness and springiness of alloys. The result of three 
years’ research and exhaustive field tests, DURA-Disc 
steel has proved superior—with greater abrasion resist- 
ance, and impact resistance equal to the more expensive 
and critical alloys. 

It’s cross-rolled, too, for best resistance to splitting 
and edge-curling . . . specially heat treated and tempered 


for proper hardness, to eliminate warping, to hold a sharp 
cutting edge longer. 

To your customers, DuRA-Disc means the economy 
of longer disc life, less chance of breakdown. To you it 
means better quality implements for more efficient, 
trouble-free service. 

Dura-DIsc is the latest of the better-designed, better- 
built products that flow from Ingersoll. And our continu- 
ing research is your assurance of even greater things 
to come. 

In discs, you get the best first from Ingersoll. 


Ingersoll Hest Treated Riess 


INGERSOLL PRODUCTS DIVISION 


BORG-WARNER CORPORATION, Chicago 43, Illinois 


EXPORT SALES: Borg-Warner International, 36 S. Wabash, Chicago 3 


SPECIALISTS 0% TILLAGE STEELS ° 
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WORLD'S LARGEST MANUFACTURER OF 


DIscs 
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May, 1957 
Volume 38 
Number 5 


James Basselman, Editor 


Open for Nominations. . . 


PPORTUNITIES are obligations! Frank B. Lanham, 

newly elected chairman of the nominating committee, 
and the committee members feel that it is not only an 
opportunity, but the obligation of members of the Society 
to make recommendations to the committee for selection of 
nominees for ASAE officers to be elected in 1958. They 
feel sure that there are many deserving men who would 
serve the Society well if someone would take the time to 
bring their names to the attention of the committee. 
Members of ASAE are urged to look around and send in 
the names of the men they consider best qualified to hold 
an office in the Society. 

It is a privilege to be able to select those who will lead 
the Society and an honor for those elected; therefore, each 
ASAE member should take advantage of this opportunity 
and make it an obligation to send in recommendations to 
any of the following nominating committee members on or 
before June 1: Frank B. Lanham (chairman), agricultural 
engineering dept., University of Illinois; Earl T. Swink, 
agricultural engineering dept., Virginia Polytechnic Insti- 
tute; Mack M. Jones, agricultural engineering dept., Univer- 
sity of Minnesota; Clarence F. Kelly, agricultural engineer- 
ing div., University of California; and Charles K. Otis, 
agricultural engineering dept., University of Minnesota. 


Student Transfer Contest... 


NE of the final services that the staff of an agricultural 

engineering department can render to its graduating 
seniors is to impress upon them the importance of early 
affiliation with the national organization dedicated to the 
advancement of their profession. There is no better way 
for young engineers to establish contacts, become endowed 
with professional consciousness, or gain early recognition 
in their field than through the organized community of 
agricultural engineers. 

In order to emphasize the importance of early affiliation 
with others in their profession, a ‘Membership Transfer 
Contest’ was recently organized. The president of the 
National Council of Student Branches of ASAE contacted 
all of the branches. They were invited to submit the names 
of graduating seniors. Upon graduation, all seniors who 
apply for membership in ASAE will be determined and the 
school’s “‘percentage transfer’ will be calculated. No prize 
is offered — but the individual student members and stu- 
dent branch members submitting applications will save the 
amount of the Society's admission fee by applying for 
membership before the end of the calendar year. 

Fifteen student branches, covering 148 graduates, have 
entered the contest. No doubt many other branches will 
submit lists before the contest deadline (June 23). We 
believe all ASAE members should be informed of this 
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progressive step on the part of our agricultural engineering 
students, who have demonstrated their willingness to ac- 
cept the responsibilities of their profession by assuming an 
early, active role in the American Society of Agricultural 
Engineers. 

List of participating student branches, received to date, 
showing number of graduating seniors: 


Alabama Polytechnic Institute . . . . 6 
University of Georgia . . . . . . 14 
University of Idaho. . . . . . ) . 6 
University of Illinois. ane ee ee > 3 
University of Maine ie Gye ax ss f- oe 
Michigan State University . . . . = . 15 
Mississippi State College ce «mw» <8 
University of Missouri. . . . . . 8 
North Carolina State College. . . . . 16 
Oklahoma Aand M College. . . . = . 10 
Oregon State College . . . . . . 5 
Pennsylvania State University . . . . 9 
South Dakota State College. . . . . 10 
Texas Aand MCollege. . . . . . 25 
Virginia Polytechnic Institute. ; are | 


Total 148 


Personnel Service Contact Session... 


S USUAL, there will be a Personnel Service Contact 
Session during the Society's Annual Meeting. It has 
been scheduled for 4:00 to 6:00 p.m., Monday, June 24. 
This provides a definite time and place for introductions and 
preliminary interviews between men available and employ- 
ers or their representatives. It also enables them to arrange 
for later and more private and detailed interviews. 

In providing this service the Society has no desire to 
encourage job skipping to try the grass which looks greener 
on the other side of the fence. It does recognize an oppor- 
tunity and a professional obligation to concern itself with 
maximum effective employment of agricultural engineers. 
This is a definite help to employers and to individual agri- 
cultural engineers, as well as to the profession. 

New graduates (listed above), students expecting to 
graduate within the next year and graduate students attend 
in considerable numbers. In addition there are always some 
experienced engineers who find it desirable to at least survey 
their prospects for broadening experience and professional 
progress by a change of employment. Under present con- 
ditions all of these groups may be outnumbered by employ- 
ers’ representatives. 

The primary object of the contact session is to help each 
agricultural engineer find employment representing maxi- 
mum effective use of his abilities and opportunity for his 
continued professional progress. 
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Granular Insecticide Applicators 
For Control of European Corn Borer 


Granular insecticides deposited in the corn whorl and 
leaf axils utilize existant free water to release toxicants 
where young borers eat before they enter the stalk. 


H. A. Myers and W. G. Lovely 


Assoc. Member ASAE Assoc. Member ASAE 


N RECENT years considerable attention has been di- 
rected toward the use of granular insecticides. In 1949 
aerial applications of granular insecticides were used 

for mosquito control. They were successful because of their 
resistance to drift by wind, and their ability to penetrate 
dense foliage. Since 1951 granular insecticides have been 
used experimentally to control lawn and turf insects, south- 
ern corn rootworms, green June beetle larvae, ants, corn ear- 
worm, armyworm, and other insects. Agricultural engineers 
and entomologists of Iowa State College and the U. S. De- 
partment of Agriculture have been conducting tests on the 
use of granular insecticides for control of European corn 
borer since 1953. (1) (2) (3) and (4)* 

A granular insecticide consists of a sorptive inert gran- 
ulated material, normally referred to as a carrier, which is 
treated with a toxicant such as DDT. The carrier granules 
hold the insecticide until they come in contact with water, at 
which time the insecticide is released. Some of the toxicants 
that have been used are DDT, malathion, endrin, dieldrin, 
toxaphene, and parathion. Attapulgite, tobacco, bentonite, 
mica, celite, perlite and several other materials have been 
used as carriers. Several particle sizes have been used among 

Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1955, on a 
program arranged by the Power and Machinery Division. Journal 


Paper No. J-2872 of the Iowa Agricultural Experiment Station, 
Ames. Project 1193. 

The authors—H. A. Myers and W. G. LoveLy—are respectively, 
formerly graduate student, agr. eng. dept., lowa State College, and 
agricultural engr., (AERB, ARS), USDA. 

Acknowledgments: The authors wish to acknowledge the assist- 
ance of Dr. T. A. Brindley and Dr. H. C. Cox, Entomology Re- 
search Branch, ARS, USDA, for their contributions in the field 
studies reported in this paper. 

*Numbers in parentheses refer to the appended references. 
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This article describes experimental work that has 
been done in developing satisfactory applicators 


them 15/30, 20/40, 30/40, and 30/60.+ Six of the carriers 
are shown, enlarged several times, in Fig. 1. 


The main advantage of using granular insecticides for 
corn borer control lies in the ability to place the granules in 
the whorl area or leaf axils of the corn plant where the 
young borers feed before entering the stalk. The top leaves 
of a corn plant in the whorl stage form a natural funnel 
which collects and directs the granules into the whorl and 
leaf axils. The film of free water existing around the inner 
portions of the corn whorl aids materially in releasing the 
toxicant from the granules. Granular insecticides are safer 
to handle and with proper equipment are more convenient 
to apply than sprays or dusts. DDT residue is concentrated 
in the whorls and leaf axils and there may be less hazard to 
livestock pastured on the corn. With a small amount of 
modification simple metering mechanisms such as grass 
seeders which farmers are familiar with can be used to apply 
this material. In addition the problems of handling water 
and calibration of sprayer nozzles are eliminated. 


Preliminary Studies 

A laboratory study was conducted with available ma- 
chines to find types of metering mechanisms which would 
meter the materials satisfactorily, and to obtain information 
that would aid in the development of equipment for field 
use (5). Five types of metering mechanisms were tested, 
namely: the auger-fertilizer distributor, fluted-feed grass 
seeder, reciprocating-chain seeder, fluted-shaft granular ap- 


+These number designations refer to standard US sieve numbers 
through which the granules have been sized. A 30/60 material is 
one which will pass through a No. 30 sieve and not through a 
No. 60 sieve. 
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Fig. 2 (Left) Typical speed effect curves of fertilizer-auger, fluted-feed, and fluted-shaft for normal operating speeds of each machine 
using attapulgite RVM 30/60 © Fig. 3 (Right) Typical speed effect curves of reciprocating-chain and reciprocating-rope for normal 
operating speeds of each machine using attapulgite 30/60 
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Fig.1 Enlarged granular carriers: (left to 

right) top row: tobacco 20/40, bentonite 30/40, 

Celite 30/60; bottom row: attapulgite 15/30, 

expanded mica (approx. 20/60), perlite (ap- 

prox. 20/40). Millimeter scale is shown at 
bottom 


plicator, and reciprocating-rope seeder.t The metering char- 
acteristics of each machine were determined. The range of 
speed at which each machine would normally be operated 
was used in these tests. Particle size breakdown caused by 
the machines was measured by determining the particle size 
distribution of samples of each material before and after 
the materials were metered through a machine. Observa- 
tions were made of the reciprocating-rope seeder during 
field applications of granules for control of soil insects. 

Results. Speed effect curves of the five types of metering 
mechanisms are shown in Figs. 2 and 3. Tests with the 
auger-fertilizer distributor indicated that the discharge was 
directly proportional to the speed of rotation of the auger. 
There was very little variation between successive runs at 
the same speed. 

The discharge rate was proportional to the speed of 
rotation of the flute for the fluted-feed grass seeder. The 
discharge was consistent between successive runs at the same 
speed and setting. 

The reciprocating-chain seeder was tested using attapul- 
gite RVM 30/60 and 8/20 and tobacco 30/60. When the 
speed was increased 48.6 percent the discharge with attapul- 
gite RVM 30/60 was increased 17.9 percent as compared 
with increased discharge of 28.9 percent and 18.2 percent 
with attapulgite 8/20 and tobacco 30/60 respectively. 

Results with the fluted-shaft granular insecticide appli- 
cator revealed that the discharge per unit of time decreased 
slightly as the speed of rotation of the shaft increased. Dis- 
charge would not always stop when the machine stopped. It 
was found that the discharge obtained from the same setting 
and speed was not the same on two different days. This may 
have been caused by a build up of material around the dis- 
charge hole or a difference in moisture content of the ma- 
terial on the different days. 


tThe five machines were respectively: a cultivator attachment 
made by the Ottawa Warner Corp.; a 3-ft plot applicator made by 
International Harvester Co.; a 5-ft seeder manufactured by the Cen- 
tury Engineering Corp.; an experimental model made by E. S. 
Gandrud Co., Inc.; an 8-ft seeder manufactured by T. G. Tuttle and 
Sons Co. 
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A large variation in discharge rate was noted between 
the different spouts of the reciprocating-rope seeder. For 
most materials the discharge was nearly proportional to the 
speed of reciprocation, but with attapulgite 8/20 the dis- 
charge rate was inconsistent. Other variations with this 
machine were negligible. 

Particle size distribution of the metered and unmetered 
materials was determined by vibrating 200 gram samples of 
material in a nest of sieves for 5 minutes and then weighing, 
to the nearest gram, the amount retained on each sieve. Re- 
sults indicated that particle size breakdown of the granules 
was not excessive for any of the machines tested. For exam- 
ple, the amount of unmetered attapulgite RVM 30/60 which 
passed through the number 60 sieve was 5.5 percent as com- 
pared with 9.1, 6.4, 7.3, and 6.0 percent after having been 
metered through the fluted-feed, reciprocating-chain, fluted- 
shaft and reciprocating-rope metering mechanisms respec- 
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Fig. 4 Cross-sectional diagram of revised fluted-feed applicator 
used in 1955 
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. .- Granular Insecticide Applicators 


Fig. 5 Fluted-feed grass seeder used in 1953 


tively. Greater particle breakdown could be expected from 
smaller metering mechanisms of the same type because of 
less clearance between moving parts. 


In the field tests, using the reciprocating-rope seeder for 
soil insecticide applications rates as low as 2.5 lb per acre 
were obtained when using a 40 percent heptachlor on ex- 
panded mica formulation. However, formulations of 25 
percent heptachlor and chlordane each on expanded mica 
bridged and would not feed through the machine properly. 
It was also noted that some formulations had less tendency 
to bridge and required a smaller setting after the material 
had been exposed to the air than they did when the con- 
tainer was first opened. This may have been caused by the 
volatile solvents leaving the formulations and resulting in 
a freer flowing material. With the attapulgite carrier at low 
rates the granules packed around the rope and stopped its 
reciprocation. 
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Field Studies 

The fluted-feed metering mechanism was selected for 
development for field applications in 1955 because of de- 
sirable metering characteristics, convenience of rate adjust- 
ment, and because most farmers are accustomed to using this 
type of mechanism. The use of standard mass produced 
parts was also possible. 

A grain drill fluted-feed assembly was used as a basic 
unit in order that the desired rate could be obtained without 
running the flutes at excessive speeds. The usual direction 
of rotation of the flute was reversed so that the material was 
metered over the top of the flute. A leveling plate covering 
two flutes was inserted over the fluted cylinder to control the 
amount of material carried in each flute and to prevent leak- 
age between the top of the flute and the casting. A washer 
was inserted between the fluted cylinder and cutoff to keep 
the material from spilling out the end of the flutes. It was 
found that even though the clean out gate was set closer to 
the flute some material still leaked out between the fluted 
cylinder and the clean out gate when going over rough 
ground. This was corrected by attaching a curved plate to 
the clean out gate to fit around the bottom of the fluted 
cylinder. A cross-sectional diagram of this mechanism is 
shown in Fig. 4. 

In tests that were conducted in 1953 and 1954 attapul- 
gite and tobacco carriers were used with DDT, EPN, hep- 
tachlor, and malathion. (1) A self-feeding power duster 
was used for early application but was discarded because of 
mechanical failures. In 1953 the fluted-feed grass seeder as 
shown in Fig.5 was used. A reciprocating-chain grass 
seeder was modified for use in 1954. The experiments were 
designed to compare the following; granular carriers, emul- 
sions, rates, dates and methods of application of different 
insecticides. The results obtained for the first brood control 
in 1953 showed no significant difference at 5 percent level 
between the seeder type applicator and the power duster. 
However, less material was wasted and fewer mechanical 
breakdowns occurred with the seeder type applicator. The 
data obtained in 1954 indicated that the seeder type appli- 
cator gave better control than the power duster. In the 1953 
and 1954 tests up to 200 times more residue was found on 
the leaves of sprayed plants than on the leaves of granular 
treated plants. However, as good or better control was ob- 
tained with the granular insecticide application as with any 
other method. Observations indicated that most of the 
granules were in the plant whorl or leaf axil where the 
borers were feeding. 

First brood applications in 1955 were made with the 
fluted-feed, reciprocating-chain, and fluted-shaft types of 
metering mechanisms. The experimental fluted-feed meter- 
ing units were mounted on a high clearance machine and 
driven with a flexible shaft from an auxiliary engine as 
shown in Fig. 6. Approximately an 8-in width of spread 
was obtained by discharging the material from the flute onto 
a curved plate spreader. 


Fig. 6 (Left) Experimental fluted-feed applicator mounted on high 
clearance machine for 1955 applications 
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Fig. 7 (Left) Reciprocating-chain applicator mounted on high clearance machine for 1955 applications ¢ Fig. 8 (Right) Fluted-shaft 
applicator used for first brood applications in 1955 


The reciprocating-chain applicator which was used with 
granular insecticide experiments in 1954 was mounted on a 
high clearance machine as shown in Fig. 7. All discharge 
holes were closed except three over each row which resulted 
in approximately a 20-in width of spread. The metering 
mechanism was powered with a flexible shaft from an aux- 
iliary engine. 

The fluted-shaft, shown in Fig. 8, which is a pull-type 
applicator was designed to apply material to four rows at a 
time. About a 16-in width of spread was obtained from three 
discharge holes per row located 6 in apart which discharged 
the granules on a tilted flat plate. The metering mechanism 
was ground driven. 

First brood borer control experiments were designed to 
compare the following; application equipment, granular 
carriers, particle sizes, insecticides, rates, dates of application, 
and emulsion sprays and granules (2) (3), and (4). The 
plots were four rows wide by 140 ft long. Each treatment 


including untreated controls was replicated four times. Only 
the two center rows of each plot were treated. 

The amount of control was determined by dissecting 20 
plants from each plot and counting the number of surviving 
borers and tunnels made by the borers, approximately three 
weeks after the application. Samples for residue analyses 
were obtained by combining the whorls of 10 plants per plot 
as soon after the applications as possible (3). The data were 
obtained from randomly selected plants from the two center 
rows of each plot. Yield data from some of the experiments 
were obtained by harvesting an ear from every fifth stalk 
that produced an ear. The general performance of the ma- 
chines was also observed. 

The three applicators were compared in two experiments 
for the first brood borer control. In the first experiment atta- 
pulgite RVM and LVM with particle sizes of 15/30, 30/40, 
and 30/60, and tobacco with particle sizes of 15/30, 20/40 
and 30/60 were used. The attapulgite formulations con- 

(Continued on page 316) 


TABLE 1. PHYSICAL PROPERTIES OF FORMULATIONS USED IN FIRST BROOD APPLICATIONS FOR COMPARING 
APPLICATION EQUIPMENT. 


Emptying* 


Formulation 


angle Bulk+ 
o* repose Specific Weight 


Carrier Particle size Toxicant (degrees) (ib per cu ft) Other properties 
Attapulgite RVM 15/30 74% DDT 38 41.8 
30/40 7 38 41.4 
30/60 rs 37 39.2 
Attapulgite LVM 15/30 ” 40 45.1 
30/40 " 40 41.3 
30/60 - 39 42.0 
Tobacco 15/30 10% DDT 42 21.4 Special extracted 
20/40 z 42 18.6 . . 
30/60 43 18.6 3] ‘“ 
Attapulgite RVM 30/40 4% DDT 35 43.0 Adjunct added to impregnating solvent. 
30/40 37 42.2 
30/60 4 39 42.3 
Tobacco 30/60 ‘j 41 30.3 Sterilized 
30/60 ‘i 41 18.2 Special extracted 
Bentonite 30/40 “3 37 73.0 Hydroscopic and easily dispersable in 
water. 
Perlite approx. 20/40 = 44 1$.7 Heat expanded, hard particles resembling 
tiny bubbles of glass. 
Celite 30/60 a 60 27:2 Calcined aggregate, similar to diatomite. 
Mica No. 4 approx. 20/60 = 40 14.4 Heat expanded 


of the material. 
+Determined with a Boerner weight per bushel apparatus. 


*Angle at which material will stand as determined by filling a box approximately 5x4x3 in., then removing one end and measuring the angle 
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HE wide interest in the use of various forms of elec- 
tromagnetic radiation in fields related to agriculture is 
indicated by reports of experimental work in a number 

of diverse applications. Radio-frequency and infrared energy 
have been tried for smut control in wheat (8) *; the effect of 
X-rays and thermal neutrons on the biologic behavior of 


*Numbers in parentheses refer to the appended references. 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers in Minneapolis, Minn., June, 1954, on a 
program arranged by the Rural Electric Division. Published with 
the approval of the Director as Paper No. 663, Journal Series, 
Nebraska Agricultural Experiment Station. 


The author—L. H. Sop—ERHOLM—formerly associate agricultural 
engineer, AERB, ARS, U.S. Department of Agriculture. 
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Fig.1 (Above) 40 me dielectric 
heating unit and associated equip- 
ment 


Fig. 2 (Right) Basic circuit of di- 
electric heating unit 
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barley has been studied (10, 11); cathode and gamma rays 
have been used for insect control (2, 4); and dielectric 
heating has been applied for seed treatment and for steriliz- 
ing feed bags (7, 1), to mention but a few. In spite of these 
varied investigations, the information available on the appli- 
cation of radiation to agricultural problems is relatively in- 
complete. Studies of the use of radio-frequency heating and 
cathode rays for the destruction of insects infesting wheat 
have indicated the need for data on the effect of these types 
of radiation on the grain in order that proper application 
may be made. 

The possibility of damage to the grain is one of the pri- 
mary concerns in the application of such radiation and since 
germination is a sensitive and important indicator (5), in- 
vestigations have been made of the effect of dielectric heat- 
ing and cathode rays on the germination and early growth of 
wheat. The relationship of the intensity of treatment to the 
damage incurred has been’ studied to determine the maxi- 
mum levels of radiation which might be employed. 


Dielectric Heating 

The field of radio-frequency heating is generally divided 
into two main categories, induction and dielectric heating. 
Induction heating generally employs the lower frequencies 
below approximately 1 mc per sec (megacycles per second) 
and is used for relatively good conductors. Dielectric heat- 
ing, on the other hand, is generally concerned with fre- 
quencies above approximately 1 mc per sec and is used for 
relatively poor conductors. Grain and insects fall into this 
latter classification and therefore the dielectric phase of heat- 
ing has been used in work reported in this article. A fre- 
quency of approximately 40 mc per sec was used because of 
the availability of equipment for this range. 


Oscillator Circuit 


GL5549 
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Germination and Early Growth of Wheat 


Control of insect infestation in wheat by radiation presents the problem of 
how much can be absorbed without affecting germination and early growth. 


Dielectric heating and cathode rays have been studied in this investigation. 


The possibilities of dielectric heating lie in the fact that 
it represents a method of introducing energy into a material 
in a manner which is different from such methods as oven 
heating. A sample placed in a radio-frequency field is sub- 
jected to an electrical stress which alternates several million 
times a second. This rapid alternation of stress applied to 
the molecules represents an energy input to the material 
which appears as heat. A similar mechanical analogy would 
be the rise in temperature observed in a piece of soft-iron 
wire as it is bent rapidly back and forth by mechanical force. 

There are two fundamental characteristics of dielectric 
heating that make it of interest. The first is that, with a 
uniform field applied to a homogeneous sample, each mole- 
cule will be subjected to the stress causing uniform heating 
throughout the material. The second is that, with non- 
homogeneous materials, the heating of the components is 
dependent on the electrical characteristics of the individual 
materials. Therefore uniform heating may be obtained in 
homogeneous materials and selective or differential heating 
may be obtained in non-uniform materials. There has been 
speculation that in addition to the heating effects there may 
be some specific effect attributable to either frequency, in- 
tensity or both. Numerous references may be found in the 
literature relative to such specific effects but at the present 
time there is little, if any, clear-cut evidence to substantiate 
these ideas. The difficulty in establishing this point is pri- 
marily due to the fact that intense fields are accompanied by 
pronounced heating, making it extremely difficult to separate 
possible effects due to field intensity from those of heating. 


Materials and Methods: The experimental work with 
dielectric heating was performed with a General Electric, 
type 4HD3B2, dielectric electronic heater with an output 
rating of 3kw. This self-contained unit consists of a power 
supply, a shielded treatment chamber, and a power oscillator 
operating at a frequency in the vicinity of 40 mc. The circuit 
consists of a grounded-plate Hartley oscillator in which the 
treatment electrodes form a capacity across the tank coil. 
The samples were inserted between these plates for all ex- 
posures except those to the magnetic field, in which case 
they were inserted in the axis of the tank coil. The dielectric 
heating unit is shown at the left of Fig. 1. The basic circuit 
of the dielectric heating unit is shown in Fig. 2. 

Samples of grain were adjusted to the desired moisture 
content by the addition of distilled water to the grain while 
it was held at approximately 40 F until the moisture was 
distributed uniformly. It was noted in earlier experiments 
that the addition of water at higher temperatures greatly in- 
creased the damage due to treatment, probably because of an 
initiation of germination which increased the sensitivity of 
the seed. The samples of grain were placed in Bradley No. 
3 polystyrene boxes which have outside dimensions of 17 x 
1% x %4 in. These boxes which have a capacity of approxi- 
mately 25 grams of wheat (depending on its moisture con- 
tent) were completely filled with grain and placed individ- 
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ually between the treatment electrodes so that the electrodes 
were in direct contact with the box. Average measurements 
of the boxes gave an assembled height of 0.753 in, a com- 
bined lid and bottom thickness of polystyrene of 0.137 in 
and a grain thickness of 0.616 in. 

The period of exposure was controlled by a built-in timer 
in the dielectric heating unit, and the radio-frequency volt- 
age applied to the electrodes was adjusted by a powerstat in 
the primary circuit of the high-voltage transformer. At the 
conclusion of the treatment period, the sample was removed 
and a potentiometer was used in conjunction with a No. 30, 
iron-constantan thermocouple for the indication of the final 
mass temperature. The small wire size was employed to re- 
duce the thermal inertia of the couple and minimize the time 
required to reach equilibrium with the sample. 

The voltage gradients applied to the grain were calcu- 
lated from the electrode voltages as determined by a Hew- 
lett-Packard, 410B, vacuum-tube voltmeter in conjunction 
with a type 453A capacitive voltage divider which may be 
seen at the right of Fig. 3 with the radio-frequency probe 
from the meter. The actual voltage applied to the grain was 
calculated from the measured electrode voltages and the box 
dimensions by use of the following equation: 


E=V /d,+ [do(e1/e2) } Equation [1] 


where E is the voltage gradient across the sample, V is the 
measured electrode voltage, d, is the thickness of the sam- 
ple, d2 is the thickness of the polystyrene container and e; 
and e2 are the dielectric constants of the sample and the 
polystyrene respectively. 


Fig. 3 Electrodes and capacitive voltage divider 
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. . . Radiation Affects Germination 


The moisture content of the samples was obtained by an 
A.O.A.C. approved method in which the samples were 
ground and placed in a forced-air oven for 2hr at 275F (9). 


After exposure, the samples were allowed to cool in the 
air (approximately 80 F) as quickly as possible and the 
treated grain was then germinated in moist chambers or 
planted in the green house to determine the germination and 
growth in each case. Seeds were counted as germinated 
when the root or shoot had emerged from the seed coat in 
the moist chambers or when the seedlings emerged from the 
soil in the greenhouse. 


Results: The investigations of the effect of dielectric 
heating on the germination and early growth of wheat have 
been primarily directed toward a determination of the re- 
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Fig. 4 Effect of 40 mc R. F. field on germination of 14 percent 
moisture Pawnee wheat 
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Fig.5 Effect of 40 mc R. F. field on germination of 9 percent 
moisture Nebred wheat 
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Fig. 6 Effect of 40 mc R. F. electric and magnetic fields on 
germination of Pawnee wheat 
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duction in germination of the seed after exposure to the 40- 
mc radio-frequency electric field in relation to the final av- 
erage mass temperature of the grain after exposure. The 
data obtained for a representative test are shown in Table 1 
and presented graphically in Fig. 4. They show the germina- 
tion of a sample of 1952 Pawnee wheat in both moist cham- 
bers in soil after exposures to the 40-mc radio-frequency field 
for periods of 3.5 to 8 sec which gave final mass tempera- 
tures from 121 to 180 F. Although a substantial difference 
exists between the percentage of germination obtained in the 
moist chambers and in the soil, the trend of the data in both 
cases is similar and no substantial damage to germination is 
indicated at temperatures of 150 to 160 F. The actual peak 
temperature reached may have been slightly higher than 
that recorded due to the delay in the measurement after 
exposure. 


A microscopic examination of the treated seeds indicated 
little discernible damage at temperature levels up to 148 to 
150 F. At these levels, damage was observed primarily in 
the cells at the tip of the radicle, indicating that initial dam- 
age probably occurs in this region. 


A comparison of these results with the equation given by 
Hutchinson et al. (6) for the minimum temperature at 
which damage results in cereal seeds subjected to ordinary 
heating 


§=122—S logio t—44 logiom Equation [2} 


shows reasonably close agreement where @ is the temperature 
at which damage occurs in degrees centigrade, ¢ is the time 
of exposure in minutes and m is the moisture content of the 
seed. If the period of time at which the seed remained at 
the temperature ¢ is taken as approximately 1 min, then 


@=122—5 logio 1— 44 logio 14=7iS t.—16i Fe. 


for the temperature of initial damage. Equation [2] also 
indicates that the temperature of initial damage should be 
higher with grain of a lower moisture content. The data of 
Table 1 and Fig. 5 verify this fact, indicating that tempera- 
tures as high as 190 F may be reached without appreciable 
damage to germination when the moisture content of the 
grain is in the vicinity of 9 percent and brief intervals of 
application are used. 

The data of Tables 1 and 2 suggest evidence of a slight 
stimulation of germination for treated seeds where the treat- 
ments produced a final mass temperature of 100 to 140 F; 
however, the experimental data were not complete enough 
to be conclusive. This observation has been reported for 
other seeds by Iritani and Woodbury (7). The effect of the 
fields may be noted not only in the number of seedlings 
appearing but also in their greater vigor. 


TABLE 1. GERMINATION OF PAWNEE WHEAT (GROWN 
IN 1952) EXPOSED TO A 40 MC R. F. FIELD 14 PERCENT 
MOISTURE (W.B.) VOLTAGE GRADIENT 4.8 KV. PER IN. 


(APRIL 53) 

Exposure Percent germination 
period, Final temp. Moist chamber In soil 
seconds degrees F (4 days) (14 days) 
Check 77 88 55 
3.5 121 93 66 
4 129 94 65 
4.5 136 92 71 
5 140 89 63 
5.5 150 90 58 
8 180 62 20 
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Fig.7 (Left) Check at 10 days, Pawnee wheat * 
10 days 


TABLE 2. GERMINATION OF NEBRED WHEAT (GROWN 
IN 1953) EXPOSED TO A 40MC R. F. FIELD 9 PERCENT 
MOISTURE (W. B.) VOLTAGE GRADIENT 4.1 KV. PER IN. 


(APRIL 54) 
Percent germination 
Exposure period, Final temp., Moist chamber 

seconds degrees F (6 days) 
8.2 129 92 
10.5 143 93 
12.9 157 92 
18 191 89 
25 221 a2 
Check 82 91 


Cathode Rays 


The terms cathode rays, accelerated electrons, rapid 
electrons and negative beta particles have all been used to 
designate high-energy electrons. Of these, the first three 
terms are usually applied to electrons which have been arti- 
ficially accelerated to high velocities by electric fields, 
whereas the fourth term is generally used for electrons 
emitted in nuclear reactions. Although their penetration 
into matter of unit density is limited to approximately 5 mm 
(millimeters) per million volts of accelerating potential, 


they possess much energy and are capable of producing 
ionizing reactions. 


TABLE 3. GERMINATION OF CHEYENNE WHEAT (GROWN 
IN 1953) EXPOSED TO A 40 MC R. F. FIELD 13 PERCENT 
MOISTURE (W. B.) (MARCH 54) 


Exposure 


Percent germination 

period, Final temp., Moist chamber 
seconds degrees F Field (4 days) 
Check 79 Electric (6.0 Kv/in) 50 

1 108 x 53 

1 104 * 57 

1.5 120 5 61 

2 125 45 53 

30 86 Magnetic 68 

60 87 ) 63 

60 95 - 66 


Fig. 10 (Right) General Electric 1000 kvp cathode-ray equipment 
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Fig. 8 (Center) Pawnee wheat raised to 120 F by exposure to 40 mc electric field, at 
¢ Fig.9 (Right) Pawnee wheat raised to 86 F by exposure to 40 mc magnetic field, at 10 days 


Materials and Methods: The cathode-ray equipment used 
for these experiments consisted of a General Electric Reso- 
tron 1000 unit which is nominally rated at 1000 kvp (kilo- 
volts-peak), 500 microamperes external beam current. This 
type of apparatus employs a hot-cathode, multi-section tube 
with the accelerating potential obtained from a resonant 
transformer supplied from a 180-cycle synchronous motor- 
driven alternator as described by Charlton et al (3). This 
unit has a tube with a thin stainless-steel window to allow 
the accelerated electrons to emerge into the air. The output 
from this equipment therefore consists of high-energy elec- 
trons of a sine wave energy distribution delivered during 
the rectifying half cycle. 

The apparatus, which is shown in Fig. 10, was operated 
at 800 kvp for the work reported, and the applied dosages 
calculated from calibration data supplied by the General 
Electric Co. The levels of radiation were determined from 
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. . . Radiation Affects Germination 


calibration data which employed ionization chamber meas- 
urements of the intensity and energy distribution of the 
800-kvp electron beam. The treatment intensities stated are 
average values obtained from these data for samples irradi- 
ated at a distance of 10 cm from the stainless steel window. 
The energy distribution for these conditions is as shown in 
Fig. 11, indicating a maximum deviation from the average 
value of no greater than approximately 12 percent at the 
center of the beam. Three replications were made at each 
level of radiation for exposures of 10,000, 20,000, 30,000, 
40,000, 50,000, 60,000, 75,000, 100,000, 150,000 and 
200,000 rep (roentgens-equivalent-physical) corresponding 
to a beam-out current of 0.75, 1.5, 2.25, 3.0, 3.75, 4.5, 5.63, 
7.5, 11.25, and 15 microamperes respectively at 800 kvp. 

Samples of Cheyenne wheat grown in 1952, which had 
been adjusted to moisture contents of 11 and 15 percent 
(w.b.) by the addition of distilled water at 40 F, were 
treated in three replications of approximately 20 g each for 
both moisture contents at each level of radiation. The 
kernels were placed one layer deep in aluminum foil trays, 
3% x 2% x \% in, and passed under the window of the 
cathode ray machine on a conveyor at a fixed speed of 14 in 
per minute which gave an exposure of approximately three- 
fourths of a minute. Irradiation was from one side only, 
with the dosage controlled by variation of the beam-out 
current of the cathode-ray unit. 

The treated seed was tested for germination in a man- 
ner similar to that used for the kernels exposed to dielectric 
heating in both moist chambers and in soil. 


Results: The germination of the kernels of both mois- 
ture contents treated at dosages of 10,000-200,000 rep 
showed no significant differences in germination in the moist 
chambers as shown in the data of Table 4, col. 2. The 
results, however, were different for the emergence of kernels 
planted in soil because the seedlings most severely affected 
by the treatment were unable to penetrate the one-half inch 
of soil with which they were covered. No significant differ- 
ences were noted between kernels treated at the two mois- 
ture contents. The number eventually emerging from the 
soil decreased consistently as the dosage was increased 
(Table 4, col. 8). With dosages of 20,000 and 30,000 rep 
the number appearing above the soil fell well below the 
control but the majority of the plants approached the maxi- 
mum size given (Table 4, cols. 9, 10). The number emerg- 
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Fig. 11 Distribution of 800 kvp cathode-ray beam at a distance of 
10 cm from window 


ing from the soil at 40,000 rep and above was small and 
there was little variation in the different tests made. 

The early growth of the seedling was markedly affected 
by the intensity of treatment with cathode rays in contrast 
with the negligible effect on germination. Measurements are 
given for one series in moist chambers and one in soil, 
grown when temperatures were moderate because the growth 
was greatly influenced by temperature. The lengths of the 
shoots of plants grown in moist chambers decreased slightly 
as the dosage was increased up to a level of 30,000 rep 
(Table 4, cols. 3, 4). In these, the majority of plants 
approached the maximum size given. The length of the 
shoot was definitely reduced at dosages of 40,000 rep and 
higher, and comparatively little enlargement took place after 
3 days. No increase in size occurred in these after 6 days. 

The effect of dosages between 40,000 and 200,000 rep 
varied little as indicated by preliminary tests in moist cham- 
bers and in the soil. Also, plants from kernels treated at 
10,000 rep were scarcely distinguishable from the control. 
For these reasons the later investigations of growth in soil 
were recorded only for the control and for those from grain 
treated at 20,000, 30,000, 40,000 and 200,000 rep (Table 
4, cols. 7 to 10). The measurements given are the maximum 
and minimum sizes for seedlings from the 11-percent mois- 
ture wheat for one test. There was a decrease in size of the 
plants both at 7 and 14 days from kernels treated at 30,000 


TABLE 4. THE EFFECT OF 800 KVP CATHODE RAYS ON THE GERMINATION AND EARLY GROWTH OF WHEAT.* 


Growth in moist chamber 


Growth in soil 


Percent Length of plumule Length of radicle Percent Height 
Treatment germination in mm at in mm at emergence in mm 
in rep. at 6 days 3 days 6 days 3 days 6 days 7 days 14 days 7 days 14 days 
0 97 9-18 62-112 25-37 68-125 90 90 18-120 30-231 
10,000 99 3-18 50-137 12-25 25-31 _ — —— a 
20,000 94 6-18 15-112 12-25 25-37 64 66 12-87 37-200 
30,000 99 9-12 25-87 6-25 12-37 58 64 3-87 5-200 
40,000 95 1-9 1-18 0-12 0-12 10 26 1-3 1-8 
50,000 96 0-18 0-21 0-18 0-21 
60,000 98 1-18 1-21 3-18 1-18 
75,000 97 0-18 3-25 3-18 3-25 
100,000 97 0-12 0-21 1-12 1-15 
150,000 92 0-6 0-21 1-12 1-12 
200,000 95 0-6 0-18 1-12 1-15 10 20 1-3 1-5 
*Measurements made for one test at median temperatures. Germination was counted if either radicle, plumule or adventitious roots had emerged 
from the kernel. ‘‘O’’ indicates failure of the organ to emerge from one or more kernels in the set. 


306 


AGRICULTURAL ENGINEERING * MAY * 1957 


_ i 
: _ ae FF 


rep or less as compared with the control, but the damage was 
not severe (Table 4, cols. 9, 10). Plants of the smaller 
size were more reduced and greater in number as the dosage 
was increased. A series in which 50 kernels had been 
planted in each pot is shown at 10 days after planting (Fig. 
12). The same plants are shown at 56 days (Fig. 13). The 
leaves of plants from grain treated at 20,000 and 30,000 rep 
were narrower than those of the controls at 10 days but at 
21 days these plants were beginning to approach more 
nearly the control. After 56 days all of the plants from 
kernels receiving 30,000 rep or less had gained in vigor un- 
til they were scarcely distinguishable from the control. Plants 
from kernels treated at 40,000 and 200,00 rep were mark- 
edly different. While a few plants emerged from the soil, 
only in rare cases did they exceed 8 mm in height and no 
increase in size was noted after 14 days from the time of 
planting. They were so small that they are not visible in Fig. 
12 at 10 days. Plants from seeds treated at 200,000 rep. are 
not shown because they did not differ from those treated at 
40,000 rep. Degeneration was rapid after 14 days for seed- 
lings from kernels at 40,000 rep and higher. 


Summary 


The exposure of wheat kernels of 14-percent moisture 
content to a 40-mc radio-frequency electric field for intervals 
which raised the final mass temperature to levels as high as 
150 F has shown no appreciable damage to germination. Sim- 
ilar exposure of grain with a lower moisture content (9 per- 
cent) has indicated that even higher temperatures in the 
range of 190F could be reached without appreciable damage. 


Fig. 12 (Above) Cheyenne wheat (11 per- 
cent moisture w.b.) at 10 days after plant- 
ing. Kernels treated with 800 kvp cathode 
rays. (Left to right) check, 20,000 rep, 
30,000 rep and at front 40,000 rep 


Fig. 13 (Right) Cheyenne wheat (11 per- 

cent moisture w.b.) at 56 days after planting. 

Kernels treated with 800 kvp cathode rays. 

(Left to right) check, 20,000 rep, and 
30,000 rep 
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Wheat kernels subjected to cathode rays of various 
intensities for a period of approximately three-fourths of 
a minute have shown no noticeable reduction in germi- 
nation over a range of 10,000 to 200,000 rep but their 
growth was markedly affected by the higher dosages. Inten- 
sities ranging from 10,000 to 30,000 rep progressively re- 
duced the number of plants continuing development and 
temporarily reduced their vigor. Dosages of 40,000 to 200,- 
000 rep not only reduced conspicuously the number of em- 
bryos reaching the surface of the soil but checked their con- 
tinued enlargement completely. The lethal dosage of cath- 
ode rays applied to wheat kernels by the method used lies in 
the range of 30,000 to 40,000 rep as indicated by the results 
reported. Mention of the various specific equipment used is 
not intended as endorsement, but given to more thoroughly 
indicate validity of the results. 
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T. E. Bond, C. F. Kelly, and N. R. Ittner 


Member ASAE Member ASAE 


HAT can be done to improve the production effi- 
\ x / ciency of beef cattle during hot weather? To find 
an answer to this question, investigations were 
conducted cooperatively by the U.S. Department of Agricul- 
ture and the California Agricultural Experiment Station at 
the Imperial Valley Field Station. The Imperial Valley of 
California provides an excellent laboratory for these studies 
because of high mean monthly air temperatures that exceed 
85 F for nearly four summer months, and are above 90 F 
for two of these. During the summer months the relative 
humidity averages about 46 percent. 


Previous investigations have shown that proper applica- 
tion of water sprays (1)*, air-cooled buildings (2), cooled 
roof surfaces (3), cooled drinking water (4), feed, and type 
of corral (5), all increase the rate of hot-weather gains of 
beef cattle. Certainly the most dramatic results yet obtained, 
and perhaps the most significant, came from cooling beef 
cattle with fans during the summers of 1955 and 1956. 
These studies are described herein. 


Test Description 


A study of corral fences (5) indicated that wind might 
be an important factor affecting weight gains of beef cattle 
during hot weather. During the summer of 1955 a feeding 
trial was conducted with Hereford steers to test their re- 
action to wind. Seven steers, averaging 670 lb at the start 
of the test, were fed in each of two similar 50 x 50-ft wood- 
fence pens over a 70-day hot-weather period from July 6 to 
September 14. These animals were full-fed barley, molasses, 
dried beet pulp, alfalfa hay, and oat hay. Animal weights 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Roanoke, Va., 1956, on a program 
arranged by the Farm Structures Division. 

The authors — T. E. Bonp, C. F. KELty and N. R. ITTNER — 
are, respectively, agricultural engineer, AERB, U.S. Department of 
Agriculture; professor of agricultural engineering, University of 
California at Davis; and specialist in Animal Husbandry, Imperial 
Valley Field Station. 


*Numbers in parentheses refer to the appended references. 


Cooling Beef Cattle with Fans 


Better weight gains and greater utilization of feed 
resulted when increased air movement removed 
excess body heat in tests with Hereford steers 


were taken after a 10-hr stand in a dry corral without feed 
or water. In each pen a 10-ft high hay-covered shade pro- 
vided about 80 sq ft of shade per animal. 

A 42-in barn-ventilating fan (Fig. 1) was mounted on 
top of the south fence of one pen, and the windstream 
(17,000 cfm) was directed to cover the center of the shadow 
during the hottest part of the afternoon. A plot of the air 
velocity in the windy pen (Fig. 2), shows that air move- 
ment was increased over practically the entire pen. The 
animals stayed in the shadow of the shade throughout most 
of the day so they were exposed to a good breeze. The plot 
of Fig. 2 was made from readings taken with a vane-type 
anemometer, and at the time the readings were taken the 
average air velocity throughout the check pen was 50 fpm. 
During the first 21 days of the test the fan was on 12 hours 
each day, from 7:00 a.m. to 7:00 p.m., and for the re- 
mainder of the period it was on continuously. Over the 
entire 70-days of the 1955 test the average breeze under the 
shade of the fanned pen was 325 fpm (3.7 mph); through 
the check pen it was 50 fpm (0.6 mph). 

The velocity of air movement through the pens, as well 
as dry-bulb air temperature and black-globe thermometer 
temperature, was continuously recorded in each pen by a 
small portable weather station (Fig. 3). Air temperatures 
during this period averaged 87.5 and 88.8 F respectively for 
the check and windy pens. The average air temperature 
(Table 1) recorded at a standard weather station a short 
distance from the corrals was 90.3 F; the average relative 


TABLE 1. AVERAGE AIR TEMPERATURE AND RELATIVE 
HUMIDITY AT THE IMPERIAL VALLEY FIELD STATION 
DURING THE TEST PERIODS 


Average Average relative 


air temperature. °F humidity (percent) 
Year Max. Min. Mean Max. Min. Noon Mean 
1955 July 6toSept.14 103.2 78.3 90.3 80 23 29 46 
1956 June27toSept.5 102.4 74.2 88.3 68 i? 2 36 


humidity was 46 percent. Drinking water consumption in 
each pen was measured; the average temperature of the 
drinking water was about 88 F. 

The 1956 summer test was essentially the same except 
that the portable weather stations were not used to measure 
the environment within the pens. The pens, shades, fan, 
feed, and management were similar. The 1956 feeding trial 
was started on June 27 with animals averaging about 650 lb 
and was continued for 70 days to September 6. The average 
air temperature during this period was 88.3 F and the aver- 
age relative humidity was 36 percent. There were seven 
Hereford steers in each pen at the start of the test, but soon 
afterwards two animals in the check group were removed 
because of illness. There were no available steers of equiva- 


Fig. 1 (Left) 42-in. fan mounted 
on south fence of 50x 50-ft corral 
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lent size and condition to serve as replacements so the test 
was continued with five animals in the check pen and seven 
in the windy pen. 

Results 


The results of the 1955 and 1956 summer feeding trials 
are summarized in Table 2. For the 1955 test the benefits 


TABLE 2. RESULTS OF 70-DAY FEEDING TRIALS DURING 
THE SUMMERS OF 1955 AND 1956 
955 195 
Wind Check Wind Check 

Number of animals 7 7 7 5 
Avg. initial weight, lb 669 669 645 657 
Avg. final weight, lb 831 759 813 788 
Avg. daily gain, Ib 2.32 1.29 2.40 1.87 
Avg. water consumption, 

gal/day 13.8 12.4 11.9 12.2 
Avg. daily feed, Ib 21.4 17.2 19.2 18.4 
Feed, lb per 100 lb gain 924 1330 798 981 


credited to the fan were 1.03 lb additional daily gain per 
animal with 406 lb less feed per 100 lb of gain. Water 
consumption was a little greater in the windy pen — 13.8 
gals per day per animal, as compared with 12.4. 

The 1955 feeding trial had been extended an additional 
28 days to compare the gains of these two lots of cattle on 
an equal basis. The fan was turned off during this period 
so that conditions would be identical. The animals that had 
previously been the treated group gained less than the check 
group — 2.38 lb per day, as compared with 2.85. The aver- 
age air temperature during this period (79.4 F) was about 
10 F lower than the previous 70-day average, so both groups 
made good daily gains. 

During the 70-day period of 1956 the fan was credited 
with effecting an increase of 0.53 lb additional daily gain 
per animal, with 183 lb less feed per 100 lb gain. During 
the 1956 test the water consumption of the fanned group 
was actually a little less than the check group — 11.9 gals 
per day per animal, as compared with 12.2. The increased 


Weather 
.- # Station 


Fig. 2 Air velocity in the windy pen, Imperial Valley Field Station, 
8:30 a.m., 1955 
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wus 


Fig. 3 Portable weather station used to continuously record dry bulb 
air temperature, black globe thermometer temperature, and wind 
velocity at the center of each pen 


daily weight gains for both years were highly significant 
statistically. 

The cattle used in the test were too wild to permit mak- 
ing body or surface temperature measurements. In order to 
determine the effect of the increased air motion on body and 
surface temperatures, four Hereford calves, averaging about 
600 lb, were halter-broken and gentled in 1955. During 
one day two of these were tied in each of the test pens and 
periodic measurements were made of their surface and rectal 
temperatures (Fig. 4). During this day the average wind 
velocities in the two pens were 20 and 400 fpm. Although 
the air temperature increased about 6 F during this period, 
the rectal temperatures of the fanned animals did not in- 
crease; those of the unfanned animals steadily increased 
from 104.1 to 105.5 F. The surface temperatures of both 
sets of calves increased with increasing air temperature but, 
for the unfanned calves, averaged about 2.5 F higher 
throughout the day. 


Discussion 


That part of the energy of the digested food an animal 
consumes that is not utilized for body maintenance and pro- 
duction must be removed from the body in order to maintain 
a thermally balanced system. Most animals can self-regulate 
this thermal balance except when stressed by extreme en- 
vironmental conditions. An animal that is too hot will re- 
duce its feed consumption and consequently its production. 
With animals the hot-weather problem is one of getting rid 
of excess heat. 

Air movement has a complex influence on the heat loss 
from animals. Convective heat exchange is controlled by 
rate of air movement and by the temperature difference be- 
tween animal surface and air. Radiation exchange is affected 
indirectly by air movement and temperature because of the 
influence both of these have on animal surface temperatures 
(Fig. 4). The evaporative exchange of heat between an 
animal and air is influenced by both rate of air movement 
and condition of air (temperature and moisture content). 

Wind has a potential convective cooling effect as long as 
air temperature is lower than the surface temperature of an 
animal. Studies at the University of Missouri with dairy 
cattle (7) have shown that their surface temperature in- 
creases with increasing air temperature but at a slower rate so 
that the surface temperature is always above air temperature 
until both are the same at about 103 F. At higher air tem- 

(Continued on page 321) 
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Infiltration Behavior 


Under Furrow and Sprinkler Irrigation 


Moisture and salt patterns under two methods of irrigation, as well 


as the effect of soil cracks on moisture distribution, are studied 


Bessel D. van’t Woudt 


HIS study was initiated to determine whether an un- 

due high recovery in the draintile system, of irrigation 

water applied by the furrow method, could possibly be 
correlated with a rapid movement of applied water through 
soil cracks to drain depth, leaving the inside of soil aggre- 
gates partially unwetted. The possibility was further con- 
sidered that the infiltration behavior under sprinkler irriga- 
tion differed from that under furrow irrigation, the assump- 
tion being made that the soil might be wetted more evenly 
and more efficiently by the sprinkler method. 


Experimental Procedure 


The site selected for study consisted of two acres of al- 
most flat, cleared land which had not been under crop 
previously. The annual rainfall in the area was about 10 in. 
The soil was described as Coomealla sandy loam. The clay 
content increased with increase in depth and a clay soil ex- 
tends below a depth of 4 ft. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Data were obtained in 1955 while author was employed by the 
Australian Government. 


The author—B. D. vAN’t WouptT—is assistant agricultural engi- 


neer, Hawaii Agricultural Experiment Station, University of Hawaii, 
Honolulu. 


ee 


Fig. 1 Soil cracks in pit 1 prior to irrigation. Measuring stick 6 
inches alternating black and white 
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in the Mildura District of Murray Valley in Victoria, Australia 


The soil was high in soluble salts and salt damage to 
crops and abandonment of irrigated land, in the absence of 
tile drainage, has been prevalent. The soil was well struc- 
tured down to 4 ft; lumps of soil would break up into pro- 
gressively smaller aggregates under slight pressure by hand, 
the aggregates breaking away along well-defined planes. 
The structure could best be described as an irregular, angular 
blocky one. 


The area was divided into two parts, one part being used 
for furrow irrigation and one part for sprinkler irrigation. 
The soil was in a dry condition at the start of the experiment 
probably below the wilting point as was evidenced by the 
wilted condition of the weeds present. The whole of the 
area was slightly disked just prior to the experiment to re- 
move weeds and to offset any effect of trampling of the sur- 


face soil, so as to make surface conditions the same in both 
parts. 


Furrow Irrigation 


Six adjacent furrows, 20 ft long, were drawn by a ducks- 
foot, giving V-shaped furrows, about 6 in deep, at 21 ft 
interdistance. Measured volumes of water were applied dur- 
ing about 30 hours spread over five days. A two-day break 
separated the third from the fourth day. During the first 
three days water was applied each time after all the earlier 
applied water had soaked away from the furrows. As this 
led to a somewhat heavier water application near the lower 
end of the furrow, the system was changed during the last 
two days in so far that water was kept ponded all along 
the furrows by means of cross checks. As an average over 
the whole area occupied by the six furrows 5.6 in of water 
were applied, that is at the rate of 0.2 in per hour. The 
infiltration rate would probably have been slightly higher if 
water had been kept ponded in the furrows also during the 
first three days of application. 

Advance of the wet front was followed in two pits, 
situated at the end of the furrows, one at the upper end and 
one at the lower end. The pits measured 4 ft across the fur- 
rows; they were 4 ft deep and 28 in in the lengthwise di- 
rection of the furrows. Water was prevented from moving 
directly from the furrows onto the face of the soil profile 
exposed in the pits by means of galvanized iron strips. The 
profile in pit 1 showed several conspicuous cracks in the dry 
soil (Fig. 1); the other profile in pit 2 did not show such 
cracks. 


Sprinkler Irrigation 

One sprinkler only was used for irrigating an area of 
about \o acre, water being applied at a pressure of 30 psi. 
The area was sprinkled during 40 hours spread over six 
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Fig. 3 The unwetted crest of the ridge 

between the furrows. Arrows point to 

approximate moisture line, (c) locates 
top of ridge crest 


days, with a break of two days between the second and third 
day of application. No data are available on the rate of ap- 
plication. However, according to information obtained from 
following the depth of water penetration with lapse of time 
by means of the spear-probe method, the infiltration rate 
under sprinkler irrigation did not appear to deviate much 
from that under furrow irrigation. 

Two pits (pits 3 and 4), dug as in the furrow experi- 
ment, were covered by a tray of galvanized iron during the 
time of application. In spite of only a 2-in overlap, the 
trays proved effective in preventing applied water from 
reaching the walls of the pit in a direct manner. Water 
falling on the tray was guided away from the pit by means 
of oil cloth and a shallow drain. The advance of the wet 
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Fig. 2 Infiltration pattern under furrow irrigation in the presence 
(left hand) and absence (right hand) of soil cracks 
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front in these two pits was in line with that in surrounding 
soil as determined at the end of the experiment. The actual 
amount of water applied near the pits was measured by in- 
serting cans into the soil in such a manner that a fraction of 
an inch protruded above the surface. These cans measured 
9 in in depth and 3 in in diameter. Four cans were installed 
1 to 2 ft away from the wall of each pit facing the sprinkler. 


Results 

The pattern of advance of the wet front in pit 1 (with 
cracks) and pit 2 (without cracks) is shown in Fig. 2. The 
pattern shown is in line with that away from the pits as 
determined at the end of the experiment. Fig. 3 shows a 
cross section of one furrow 16 hours after watering ceased, 
which shows the unwetted crest of the ridge between the 
furrow. Fig. 4 pictures the pattern of soil wetted in a cross 
section across the six furrows. Six determinations were made 
of the soil moisture content after irrigation but they could 
not be averaged because of the varying depth to which the 
soil was wetted from place to place. A representative ex- 
ample of the results is given in Fig. 5, for the soil below a 
central furrow and below the sprinkler irrigated soil. The 
moisture distribution under sprinkler irrigation is shown for 
two days only, as 1.4 in of rain interfered with the taking of 
the third batch of samples. In all cases where sampling of a 
particular site was repeated at a later date, the subsequent 
sampling was done a few inches away from the previous 
sampling site. The hole made during the earlier samplings 
was filled in immediately. The moisture distribution in the 
profile before irrigation is also shown in Fig. 5; the data 
being the average of three determinations. 

The concentration of soluble salts and of chloride in the 
furrow and sprinkler irrigated soil, determined 48 hours 
after irrigation, is shown in Table 1. 


Discussion 
The wet front.—In the absence of large cracks the pat- 
tern of advance of the wet front appeared the same under 
either furrow or sprinkler irrigation. However, while cracks 
under sprinkler irrigation, as occurring in pit 4, did not 
modify the pattern, under furrow irrigation such cracks 
caused a temporary modification of the infiltration pattern, 
as shown in Fig. 2. It is seen from this figure that moisture 
(Continued on page 319) 
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A clean furrow next to beans and the absence ef weeds in the middle results when middles are not disturbed during first and second 
cultivations. Middles will be leveled at last cultivation to facilitate operation of combine 


HE practice of burning grain stubble prior to plant- 

ing soybeans, and other summer row crops, under a 

double cropping system in the Coastal Plain areas of 
the Southeast is widespread (Fig. 1). Soil conservation 
districts and soil conservationists have long realized that this 
practice is soil depleting and does not have a place in con- 
servation farming. A number of attempts have been made 
to plant in small grain stubble without burning, but with 
only partial success. Better farmers have said they would 
not burn if they could be shown a method that would result 
in a good stand and produce beans. This is a challenge to 
agricultural leadership. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 


The author — J. T. MCALISTER, conservation equipment engr., 
SCS, U.S. Department ef Agriculture, Orangeburg, S. C. 
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Conservation Equipment Program 


Beginning in 1954 the Soil Conservation Service insti- 
tuted a conservation equipment program designed to adapt 
soil and water conservation practices to improved farm 
equipment operation, and conversely to adapt latest types 
of farm equipment to soil and water conservation practices. 
Equipment problems relating to the management of crop 
residues is a part of this program. 

The work is carried out through field trials made on 
farms in the Coastal Plain areas of South Carolina and 
Georgia where double cropping of small grain-soybeans, 
grain sorghum millet, etc., is a major farm enterprise. The 
objective is to develop methods of planting and cultivating 
in crop residues which would not cause farmers to resort 
to burning. 

During 1954 one to three acre plots on four farms were 
carried through the soybean growing season using all the 
methods of planting and cultivating in common use, plus 
one plot where soybeans were planted in wheat stubble. The 
stubble was shredded, but no land preparation prior to 
planting was made. Good germination was obtained, but 
1954 was the driest experienced in several years and yields 
under all planting methods were unsatisfactory. These re- 
sults, however, indicated that it is possible to get a stand 
when planting in undisturbed soil. 

In 1955 the plot work was continued with three addi- 
tional farmers planting from 40 to 160 acres in small grain 
stubble mulch. The season was normal with excellent mois- 
ture and good yields were made. These field plantings 


Fig. 1 Conventional system is to burn grain stubble after combin- 
ing, prior to land preparation for soybeans in double cropping system 
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Mulch Farming 


Gains Favor in Southeast 


“Scientists and many farmers recognize mulch farming as one of the greatest 
techniques for holding soil — keeping it out of the sky, out of the river, and 
it is the greatest device for getting water into the soil and conserving it there 


J. T. McAlister 


Fellow ASAE 


attracted considerable attention. As a result 65 farmers 
mulch planted 7500 acres of soybeans during the 1956 
season in the Coastal Plain area of South Carolina and eight 
farmers planted 1500 acres in Georgia. 

All plantings were made without burning stubble and 
with no prior land preparation. Plantings were begun May 
30 and extended to late in July. However, plantings later 
than the first week in July are not generally recommended. 


Benefits of Mulch Planting 


Immediate benefits apparent with mulch planting ap- 
pealed to farmers and resulted in the large acreage planted 
by this method. These were (a) moisture comservation by 
elimination of conventional land preparation and burning 
stubble, (6) saving time during a peak period of farm 
operations, (c) saving of the cost of land preparation, which 
is approximately $5.00 to $6.00 per acre. Long-time bene- 
fits envisioned are: (a) greater water intake into the soil, 
(6) increase in organic matter, (c) better soil tilth as a 
result of improved soil structure, (d) reduced damage from 
wind and water erosion, (e) less soil compaction, and (f) 
increased returns from fertilizer. 

Moisture was the limiting factor in soybean yield during 
the 1956 season. Insect damage was also a factor in some 
areas when no control measures were used. Soybean yields 
were generally below normal in all areas regardless of 
planting methods. No instances were observed where mulch 
planting contributed to low yields. There were some loca- 
tions where mulch planting gave a higher yield than where 
conventional methods were used. 

No attempt has been made to study or evaluate agro- 
nomic factors involved in mulch planting. There has been 
some concern relative to nitrogen deficiency due to decaying 
residue. Experience so far has not shown this to be serious. 
Additional research is needed, especially on fertilizer require- 
ments and determining long-time effects of incorporating 
residues on water intake, organic content, soil structure, etc. 


Fig. 2 Assembled planting unit, equipped with 18-in disk furrow- 

ers, prepares a clean furrow in which soybeans are planted and 

covers all straw and stubble in the middle. No prior land preparation 
is used 
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—a critically important device in low moisture areas, and an important, 
though not usually critical, one in the humid East. It has other values.” * 


Planting Methods 


Uniform spreading of straw from the combine is highly 
essential in minimizing planting and cultivating difficulties. 
Straw chopper attachments to combines improved planting 
conditions. Use of rotary mower on straw unevenly spread, 
was helpful. In case the straw chopper attachment is used 
or the residue is shredded with rotary mower after combin- 
ing, the stubble can be cut low by running the combine 
header low to the ground; otherwise, it is advisable to cut 
grain as high as possible, in order net to have a large quan- 
tity of loose straw to handle in planting. Planting after rain 
gave better germination of soybeans, since soil moisture was 
near the surface. It may pay to wait until moisture condi- 
tions are favorable. Germination is uneven in dry soil; 
however, planting immediately following combining in 
undisturbed soil, appears to retain moisture and give satis- 
factory stands even in dry periods. 


Both two and four-row tractor planters available on 
farms or in commercial production have been adapted to 
mulch planting. The basic principle in making the adaption 
is to equip them to open a furrow 10 to 12 in wide and 
4 to 5in deep. The object is to move all stubble to the 
row middle leaving a clean furrow in which to plant. Com- 
plete coverage of stubble in the middle aids in retarding 
weed growth. Two single mounted disk hillers, size 16 in 
or larger, disk furrowers 16 to 18 in in size, mounted as a 
unit, and middlebuster bottoms have been used to open 
furrows in unplowed small grain stubble. The larger the 
diameter of the disk, the more complete coverage of stubble 
in the middle (Fig. 2). 


*The above is quoted from an article on “Mulch Farming’ in 
the June 1954 issue of Agricultural Research, USDA. 
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Fig. 3 Lister-type planters, equipped with middlebuster openers, 
gives best results in heavy soils during dry periods 


Opening a furrow as described presented the problem 
of leaving enough loose soil in which to plant seed. Accord- 
ingly a small 6 to 8-in sweep was mounted behind the disk 
hillers. These sweeps plow out balk left between the disk 
hillers, provide some loose soil in which to plant seed, and 
assist in forcing disks into hard ground by increasing suction 
on the point. 

With few exceptions, no fertilizer was applied at plant- 
ing. It is farmer experience that there is a danger of ferti- 
lizer coming in contact with seed and affecting germination. 
Farmers have also received little or no benefit from fertiliz- 
ing beans at planting. The prevailing practice is to make 
substantial applications of both complete fertilizer and 
nitrogen to small grain. Soybeans following grain utilize 
fertilizer residue. There were some indications that nitrogen 
applied as a side dressing during the 1956 season was 
beneficial. More research is needed on this practice. 

It has been found that all planters worked better in the 
light sandy loam soils than in the heavy soils where there 
was little topsoil and only exposed subsoil. Dry weather 
made the problem more difficult in the heavy soils. Even 
in the light soils, hard spots frequently occur that will give 
trouble within a field boundary. Planters equipped with 
middlebuster bottoms for opening a furrow, gave best re- 
sults in the heavier soils. In farm equipment trade it is 
known as a lister planter. This type planter is widely used 
in some arid sections of the West. Planting in listed furrows 
appears to have the advantage of providing more moisture 
and the possibility of better stands during dry periods. 
(Fig. 3) 

When middlebusters are used to open a furrow in heavy 
soils, a hard plow sole generally results. This results in 
little loose soil in which to plant and stands are uncertain. 
Planters in general use have not been designed for mulch 
planting without prior seedbed preparation, and conse- 
quently lack strength to withstand pressures that are en- 
countered in some soils. 

Double disk furrow openers equipped with depth bands, 
and used in place of conventional sword runner openers on 
planters, gave best germination during dry periods. This 
device places seed in a furrow 42 to %4 in wide. The soil is 
firmed on both sides of the seed. Sword runner openers 
generally make a furrow 114 to 2 in wide, without firming 
the sides. (Fig. 4.) 
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Fig. 4 Double-disk furrow openers, equipped with depth bands, 
and used in place of sword opener, results in best germination dur- 
ing dry periods. Seeds were placed in narrow trench, with soil 
firmed on all sides of seed and at a uniform depth of 14 inches 


Under average soil moisture conditions a planting depth 
of 14% in gave best results. Small disk coverers mounted be- 
hind seed furrow openers and in front of planter press will 
provide some additional loose soil for covering seed. Zero 
pressure tires on planter press wheels gave better results in 
covering seed, than the conventional open concave type 
press wheel. 

Two-row front-mounted planters were most commonly 
used, since they were the type most generally found on 
farms. Both two and four-row rear-mounted planters were 
also used. Space between furrow openers and planter opener 
is limited, front to rear on the rear-mounted types. How- 
ever, they have the advantage of quick attachment to the 
3-point hitch on the tractor. 

In an attempt to overcome hard ground planting diffi- 
culties with both 2 and 4-row rear-mounted planters, con- 
ventional type two and four-row cultivators were front- 
mounted on the tractor. Disk hillers, followed by a 6 to 
8-in flat sweep, were placed in line with the rear-mounted 
planter opener. A reverse arrangement, where a “clip” 
shovel was used to open the furrow, followed by disk 
hillers set to move straw to the middle, has been used. The 
hillers should be set wide enough apart to allow loose soil 
to remain in the furrow in which to deposit seed. 

It was found necessary to try both arrangements depend- 
ing on soil conditions and strength of equipment used. Some 
four-row cultivators may not withstand pressures required 
to open outside row furrows, without reinforcing them. 


Cultivation 


Cultivating soybeans in a furrow 4 to 6 in deep, with a 
mass of grain stubble in the row middle, presented quite a 
different problem from the conventional method. The 
problem was not serious where the straw had been spread 
uniformly or shredded and where good coverage of the 
stubble with soil in the row middle had been made. Chem- 
ical control of weeds in grain before harvest resulted in 
fewer weeds and the immediate planting of soybeans behind 
combining, gave weeds little chance to grow. 

First cultivation methods varied according to conditions 
encountered. Rotary hoes, both conventional and power 
driven, were used. These destroyed young weeds on row 
middles and flattened the ridges that had been made in 
covering straw, but did not touch any weeds adjacent to the 
drill row, because of the plants being in a deep furrow. It 
is doubtful if the rotary hoe is beneficial under these condi- 
tions. 
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Fig.5 Disk hillers set to “bar off,” followed by 
6-in sweep set to move clean soil to plants, in 
second cultivation 


The same disk hillers used in opening the furrow for 
planting, were used on most first cultivations. They were 
set to “bar off’’ and keep stubble away from the drill row. 
Following immediately behind the disk hillers were 6 or 
8-in sweeps. These should be speed sweeps and set flat so 
as not to cover beans. For small size plants 2 to 3 in high, 
bull tongue shovels with fenders may be necessary for early 
cultivation in place of sweeps (Fig. 5 and 6). 

Where good coverage of stubble has been made in the 
row middle, weed growth will be delayed. In this case it 
has been found desirable not to disturb these middles during 
the first and second cultivation. This gives time for partial 
decay of stubble and for the plants to get up out of the 
furrow. Most of the troubles in cultivation occurred where 
sweeps were used in the middles during early growth. If 
middles are cultivated in the early stages, bull tongues, 
small size sweeps or arrow head points are recommended. 
Difficulties encountered in cultivation point to the need of 
better management of straw and stubble at the time the 
grain is harvested. 


With few exceptions, no additional cultivations were 
required over conventional planting methods. Because of 
furrow plantings and presence of mulch, travel speeds in 
cultivating were less than with conventional methods. This 
resulted in less acreage covered in a given period, but was 
not considered a serious objection to the practice. 
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At the end of the cultivating season, the high beds in 
the row middle are worked down, giving a level condition 
of the field as contrasted with ridges formed by conven- 
tional planting methods. This condition facilitates better 
combine operation during harvest and allows for header 
operation close to the ground for soybean varieties having 
short stalks with low bean pods. 


Conclusions 

At this stage of development, there is no planting equip- 
ment that can be considered as entirely satisfactory for 
mulch planting without certain additions and alterations. 
Arrangements, adjustments and adaptations discussed have 
given encouraging results. Under these conditions farmers 
who are machine minded and willing to give attention to 
the details required, can expect reasonable success with a 
practice that holds great promise for improving the prevail- 
ing grtain-soybean growing enterprise in the Southeast. 

Farm equipment manufacturers, their branch houses, 
distributors and local dealers, are in position to render 
valuable assistance in improving, developing and promoting 
this important practice. New type planters are now becom- 
ing available that give promise of doing the job better than 
those now in use on farms. The cooperation of all farm 
equipment interests is being sought during the 1957 season 
in trying out new equipment and improving methods that 
have been developed. 
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Fig.6 Close-up of condition after second cultiva- 
tion. Soil has been moved to plants. Middles con- 
taining stubble mulch have not been disturbed 
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. . . Granular Insecticide Applicators 
(Continued from page 301) 


tained 744 percent DDT and the tobacco formulations con- 
tained 10 percent DDT and were applied at the rate of 10 
and 71 lb per acre, respectively. In the second experiment 
attapulgite, tobacco, perlite, celite, expanded mica, and ben- 
tonite were used as carriers. All formulations contained 4 
percent DDT and were applied at the rate of 20 lb per acre. 
Granules were discharged from the applicators approxi- 
mately 6 in above the corn. Table 1 shows the bulk specific 
weight and emptying angle of repose of the carriers used in 
these experiments. 

Results. The fluted-feed and reciprocating-chain appli- 
cators calibrated and operated conveniently except that a 
small change of setting on the reciprocating-chain applicator 
resulted in a large change in rate. The fluted-shaft appli- 
cator was not as convenient to calibrate or clean as the other 
applicators. 

The control, residue and yield data of the first experi- 
ment are shown in Table 2. Since there was close correlation 
between the borer and tunnel data from all of the experi- 
ments, only the borer data are listed. The reduction of borers 
with respect to the untreated controls was significant for all 
treatments. 

Based on the borer data from the first experiment, the 
fluted-feed and reciprocating-chain applicators gave better 
control than the fluted-shaft applicator with attapulgite 
LVM. There was an indication that the fluted-feed appli- 
cator gave, on the average, better control than the recipro- 
cating-chain or fluted-shaft applicators. This difference was 
nearly significant at the 5 percent level with the F test. The 
residue data indicated that about twice as much DDT was 
deposited in the corn whorl with the fluted-feed applicator 
than with the other machines. Yields were obtained from 
the attapulgite RVM plots only. Because of the large experi- 
mental variation within treatments the yield differences al- 
though fairly large were not significant at the 5 percent 
level. On the average yields were slightly higher from the 
fluted-feed plots. It should be pointed out however that the 
correlations between yields and borer counts and between 
yields and residues were very low. 


The data from the second experiment are shown in Table 
3. The borer data from the second experiment do not show 
any signiticant differences at 5 percent level between applica- 
tion equipment or interactions between application equip- 
ment and carriers. More DDT residue was found on plants 
that were treated with the fluted-feed applicator. However, 
there was an indication that better control was obtained with 
the fluted-shaft applicator when using bentonite, and that the 
reciprocating-chain was better when using mica. All treated 
plots showed an increase in yields over the untreated check 
and yields from plots treated with the reciprocating-chain 
applicator were larger than the others. 


It is felt that the better average control and larger DDT 
residues obtained with the fluted-feed applicator in the first 
experiment was largely the result of the narrow width of 
spread which concentrated the granules over the corn whorls. 
A greater adverse wind effect with the fluted-feed applicator 
was indicated by comparing the residue analyses of the two 
experiments. In the first experiment, in which the applica- 
tions were made when there was very little wind, there was, 
approximately twice as much DDT residue found on plants 
treated with fluted-feed applicator as on plants treated with 
the other machines. In the second experiment where the 
applications were made under windy conditions, only about 
a third more residue was found on plants treated with the 
fluted-feed applicator. In general it is felt that better control 
can be obtained with a width of spread of about 8 to 10 in. 
provided the applicator can be driven so the granules are dis- 
charged directly over corn whorls, and the wind does not 
blow the granules to one side. However, since it is difficult 
to drive so the granules are discharged over the whorls it 
would be more practical to use a wider width of spread. The 
wind effects could be greatly reduced by proper shielding. 

In an experiment designed to compare different toxicants 
for first brood borer control several different granular in- 
secticides applied with reciprocating-chain and a DDT spray 
were used. (2) The results show that better control was ob- 
tained with endrin, heptachlor, aldrin, and dieldrin than 
was obtained with 3911, ryania, rotenone and malathion. 
DDT granules were just as effective as DDT spray and gave 
87 percent borer reduction. Endrin, heptachlor, aldrin, diel- 


TABLE 2. EXPERIMENT NO. 1 — EFFECT OF APPLICATION EQUIPMENT, DDT CARRIERS, AND GRANULE SIZES ON 
FIRST BROOD EUROPEAN CORN BORER POPULATIONS, CHEMICAL RESIDUES, AND YIELD OF SHELLED CORN AT 15.5 
PERCENT MOISTURE. 


Carrier} 
Attapulgite RVM Attapulgite LVM Tobacco 
Applicator 15 /30 30/40 30 /60 15/30 30/40 30 /60 15/30 20/40 30 /60 Average 


=< 


Surviving borers per 100 plants 


Fluted-feed 57.5 43.8 42.5 122.5 86.3 82.5 113.8 98.8 98.8 82.9 
Reciprocating-chain 106.3 170.0 61.3 112.5 91.3 103.8 108.8 108.8 92.5 106.1 
Fluted-shaft 78.8 46.3 76.3 170.0 182.5 175.0 162.5 105.0 117.5 103.8 

Untreated check 292.5 

DDT in corn whorl (parts per million) 

Fluted-feed 85.9 112.0 105.1 77.5 139.7 93.6 97.6 63.9 67.5 92.5 
Reciprocating-chain 23.6 17.6 42.9 53.9 66.6 39.9 54.0 61.8 41.1 44.4 
Fluted-shaft 42.8 67.2 67.5 18.6 24.1 16.9 82.3 64.9 44.1 47.6 


Yield in bushels per acre 


Fluted-feed 53.7 65.0 56.8 61.8 
Reciprocating-chain 40.2 47.0 44.1 43.8 
Fluted-shaft 54.1 51.9 63.0 56.3 

Untreated check 43.7 


*Each number represents the average of four replications. 


+RVM and LVM materials contained 7% percent DDT and were applied at the rate of 10 lb per acre. 
DDT and were applied at the rate of 10 1b per acre. 


Tobacco materials contained 7% percent 
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TABLE 3. 


EXPERIMENT NO. 2—EFFECT OF APPLICATION EQUIPMENT AND DDT CARRIERS ON FIRST BROOD 


EUROPEAN CORN BORER POPULATIONS, CHEMICAL RESIDUES AND YIELD OF SHELLED CORN AT 15.5 PERCENT 


MOISTURE. 
Carriert 
Attapulgite RVM Tobacco Perlite Mica 
30/40 30/60 30/60 Bentonite approx. Celite approx. 
Applicator with adjunct 30/40 30/60 Sterilized Special Ext. 30/40 20/40 30/60 20/40 Average 
Surviving borers per 100 plants 
Fluted-feed 35.0 37.3 33.7 41.2 32.5 58.7 66.2 82.5 95.0 55.8 
Reciprocating-chain 35.0 30.0 23.7 36.2 41.2 67.5 41.2 58.7 46.2 42.2 
Fluted-shaft 27.5 30.0 38.7 50.0 58.7 25.0 37:5 61.2 106.2 50.5 
Untreated check 174.0 
DDT in corn whorl (parts per million) 
Fluted-feed 57.3 60.9 90.2 38.6 63.1 90.1 36.4 50.7 18.8 58.2 
Reciprocating-chain 54.3 48.1 46.6 25.4 36.7 31.1 31.6 60.2 35.1 41.0 
Fluted-shaft 69.0 37.8 50.9 52.0 20.9 34.5 23.6 68.2 11.4 40.9 
Yield in bushels per acre 

Fluted-feed 62.4 53.0 $2:1 49.9 56.1 66.4 46.1 60.9 58.5 56.2 
Reciprocating-chain 59.8 61.5 68.8 59.1 60.5 62.5 63.1 61.2 58.2 61.6 
Fluted-shaft 56.9 53.1 55.3 61.2 58.3 65.0 54.4 54.1 51.6 56.6 
Untreated check 51.5 


*Each number represents the average of four replications. 


tAll formulations contained 4 percent DDT and were applied at the rate of 20 lb per acre on June 21 when 95 percent of the plants were show- 


ing leaf feeding. 


drin, isodrin, and parathion at the rates used gave better 
borer control than the standard DDT treatment. Toxephane 
and Strobane at 2 lb of technical per acre gave control almost 
as good as that obtained with DDT at 1% lb per acre. Some 
of the treatments which gave the best control were sampled 
for yields. With the exception of DDT sprayed plots, 
treated plots compared to untreated plots had yield increases 
of from 3 to 15 bu per acre. Sampling error seemed to be 
the only explanation for the low yield estimate obtained with 
the DDT sprayed plots. Based on this experiment good 
control of the borer caused a yield increase of approximately 
8 bu per acre. 

In an experiment designed to compare emulsifiable and 
granular formulations applied with the reciprocating-chain 
applicator of both DDT and malathion and dates of applica- 
tion, treatments were made on sweet corn on June 2, 9, 14, 
19, and 24. (2) In this experiment DDT was significantly 
better than malathion for corn borer control. The granular 
forms were equally as good as the emulsion forms. The best 
single application was applied on June 14, the best double 
application was applied on June 14 and 19, while the best 
triple application was applied on the same dates plus June 
24. The data indicates that the best control was obtained 
with multiple applications applied when egg laying was 
practically completed and when from 42 to 98 percent of the 
plants were showing leaf damage. In another experiment 
similar to the one above except that treatments were made 
on field corn, the granulated formulations gave significantly 
better control than spray formulations. 

Several granular carriers were compared. (2) and (4) 
The best control was obtained with attapulgite RVM and 
followed in order by tobacco, bentonite, perlite, celite, and 
expanded mica. Carriers of 15/30, 20/30, 30/40, and 
30/60 particle sizes were tested. One experiment showed 
no difference at 5 percent level between particle sizes. In 
another experiment significantly better control was obtained 
with the 30/60 particle size than with larger particles. High 
rates of application of granules of low DDT concentration 
gave better control than low rates of application of granules 
of high DDT concentration. On a practical basis 15 to 20 Ib 
of 4 to 7% percent DDT formulation would give the best 
borer control. 
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Second Brood Studies 


The fluted-feed, reciprocating-chain, fluted-shaft, inter- 
nal-run§ and auger-cyclone types of metering mechanisms 
were used for second brood application. It was not neces- 
sary to make any changes on the reciprocating-chain appli- 
cator for second brood applications. 

A fan-shaped corrugated spreader was used on the fluted- 
feed applicator, as shown in Fig. 6, in place of the curved 
plate spreader. The granules were collected from the fluted 
cylinder and spread on a small curved spreader which in turn 
deposited the granules in the channels of the corrugated 
spreader. The sides of the small curved spreader were bent 
up to act as wind shields. By sliding the corrugated spreader 
the granules were directed into two, four, or six channels to 
give approximately a 6, 12, or 18-in width of spread. 

A variable rate internal-run metering mechanism was 
adapted for second brood applications. The granules fed 
from the hopper into rotating internal fluted cylinder and 
were carried by the cylinder to the discharge spout and dis- 
charged. Rates were changed by varying the exposed length 
of the internal fluted cylinder. An 18-in width of spread 
was obtained with the same spreaders that were used on 
the fluted-feed applicator. Fig. 9 shows a close up of this 
mechanism. 

Since the corn was too high to operate the pull type 
fluted-shaft applicator that was used for first brood appli- 
cation, an 8-row fluted-shaft applicator that was mounted on 
a high clearance machine was obtained for second brood 
application. The metering mechanism was of the same type 
as used in the first brood applications. 

The auger-cyclone applicator was being developed in an 
attempt to find some type of applicator that would permit 
the material to be carried in a central hopper, so that more 
rows could be treated at one time without having excessive 
weight being carried by the booms. The material was 
metered with an auger from the central hopper and fed into 
a power duster dividing head and blower. From the blower 
the air and material were carried in flexible tubes to small 


§This is the same metering mechanism that is used on the Allis- 
Chalmers mounted all crop drill which was introduced in May, 
1955. 
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. . . Granular Insecticide Applicators 


Fig.9 Close up of internal-run metering mechanism and spreader 
used for second brood applications in 1955 


cyclone-dust-precipitator type of spreaders over the corn 
rows. Most of the air was discharged out the top of the 
spreaders while the granules were discharged out the bottom 
in a conical shaped pattern. Approximately an 18-in width 
of spread was obtained. Fig. 10 shows the rear view of this 
applicator mounted on a high clearance machine. 


The procedure used for second brood applications was 
the same as used for first brood applications except it was 
not possible to discharge the granules 6 in above the corn. 
Seven and one-half percent DDT on attapulgite RVM 
30/60 was applied at 20 lb per acre on August 10, 1955. 
The performance of the applicators was observed. The 
amount of control was determined in the same way as it was 
for the first brood applications, except that 10 plants were 
dissected from each plot instead of 20. For residue analysis 
the corn plants were divided into samples of leaves, husks, 
and stalks with leaf axils. 


Results. All of the applicators used for second brood 
experiments lacked about two feet of having enough ground 
clearance. In other respects the fluted-feed, reciprocating- 
chain, and fluted-shaft applicators performed the same 


Fig. 10 Rear view of auger-cyclone applicator used for second 
brood applications in 1955 
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for second brood application as they did for the first 
brood application. The internal-run applicator calibrated 
without difficulty and ran smoothly. It appeared that vibra- 
tion due to rough ground caused material to be shaken from 
the internal-run metering mechanism which resulted in an 
uneven linear distribution. Performance of the auger-cyclone 
was generally good except that discharge from the cyclone 
spreaders was heavy on one side. 

The prolonged egg deposition period and light and spotty 
infestation caused large variations within treatments as meas- 
ured by borer counts for second brood experiments. Because 
of this a true comparison of the second brood control ob- 
tained by the various machines could not be made. However, 
there were indications of differences among the machines 
tested. 

Residues obtained were low and the correlation between 
residues and control was very small. The fluted-feed and 
internal-run showed poorer control than the other three ma- 
chines. Part of the differences in borer reductions may be 
due to the fact that the fluted-feed and internal-run had less 
ground clearance than the others. However, because of the 
extreme variations within treatments, differences in control 
among machines were not significant. 

Another experiment was used to compare width of spread 
of 6, 12, and 18 in. The differences in control obtained 
with the three widths of spread were not signficant. There 
was an indication that better control was obtained with the 
greater width of spread. 


Conclusions 


All of the metering mechanisms tested in the laboratory 
handled the materials satisfactorily. The discharge was di- 
rectly proportional to the speed of the metering mechanism 
with the fertilizer auger.and fluted-feed, and nearly so with 
the reciprocating-chain and reciprocating-rope. The dis- 
charge decreased slightly as the speed was increased with 
the fluted-shaft. The amount of particle breakdown caused 
by the machines was not excessive. Expanded mica formula- 
tion bridged and would not feed through the machine prop- 
erly, and the attapulgite formulations packed in the hopper 
and caused the rope to stop in field tests with the recipro- 
cating-rope seeder. 

Field applications were made for first brood borer con- 
trol with the fluted-feed, reciprocating-chain, and fluted-shaft 
applicators. In one experiment the fluted-feed applicator 
gave the best control. It is felt that this was because of a 
narrower width of spread. In another experiment the differ- 
ence in control obtained with the different applicators was 
not significant. 

Second brood applications were made with the fluted- 
feed, reciprocating-chain, fluted-shaft, internal-run, and 
auger-cyclone applicators. There were no significant differ- 
ences in control obtained with these applicators, however, 
fewer surviving borers were found in plots treated with the 
fluted-shaft applicator. 

Results from another experiment indicated that better 
control was obtained when’ using an 18-in. width of spread 
than with 6 or 12-in widths. The data obtained in second 
brood applications were affected by a prolonged egg deposi- 
tion period, spotty infestation and insufficient vertical clear- 
ance of the applicators. 

Some of the general requirements for an applicator of 
granulated insecticides to control European corn borers in 
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field corn are as follows: 


¢ Applicators should have a mechanism that will meter 
consistently, materials having volume weights ranging 
from 10 to 75 lb per cu ft at rates of from 10 to 20 
lb per acre. 


¢ For first brood control ground clearance should be 
from 214 to 5% ft and for second brood control a 
clearance of at least 8 ft. 


e If ground driven, machines should have a discharge 
rate that is directly proportional to the speed of the 
metering mechanism or a means for maintaining con- 
stant field speeds. 

e If the metering mechanism is not ground driven then 
the discharge rate should be constant over normal 
range of operating speeds of driving unit. 

¢ A width of spread of about 12 in for first brood 
applications and about 18in for second brood is 
needed on all applicators. 


¢ Machines should have a positive shut-off to prevent 
excessive waste. 


¢ The metering mechanism should be designed so that 
the physical breakdown of particles is held at a mini- 
mum. 


¢ Provisions should be made to make loading, unload- 
ing, cleaning, and calibrating of the equipment as 
easy as possible. 
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. . « Infiltration Behavior 

(Continued from page 311) 
initially did not cross the barrier created by the cracks and 
definitely did not move into the cracks. However, as the soil 
surrounding the cracks swelled following wetting, the cracks 
closed up and moisture moved across as soon as the opposite 
walls of the cracks touched. Thus, in a dry soil the cracks 
modified the infiltration pattern only temporarily. If cracks 
persisted in moistened soil, movement into and through 
the cracks would take place only where the pressure in the 
soil water was at or above atmospheric, a condition which is 
reached in a saturated soil only. 

Under sprinkler irrigation an effect of cracks on the 
pattern of infiltration was not observed. The cracks present 
in pit 4 were less conspicuous than those in pit 1 and an 
explanation for this different behavior is probably that the 
cracks closed up quite soon after the wetting of the sur- 
rounding soil. 


Salt accumulation—Of greater practical significance than 
the foregoing is the behavior of moisture distribution in the 
surface soil. While in sprinkler irrigation the soil is wetted 
evenly from the surface downward, in furrow irrigation the 
soil underneath the ridge and between the furrows is wetted 
by lateral movement only. As a result, the crest of the ridge 
is wetted only partly, as is illustrated in Figs. 3 and 4, and 
the lateral water movement away from the furrows causes 
soluble salts to be redistributed and to become concentrated 
underneath the ridge. This is illustrated by data in Table 1. 
Such behavior under furrow irrigation was also demon- 
strated by the work of the U.S. Salinity Laboratory staff 
(1)*, while data by Penman (2) also illustrated the danger 
in this respect associated with furrow irrigation under condi- 
tions where salt accumulation in the surface soil may occur. 
However, due consideration to the shape of the furrow and 
the actual placement of the plant away from the crest can do 


*Numbers in parentheses refer to the appended references. 
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Fig. 4 Infiltration pattern under the six furrows 


Fig. 5 Moisture distribution before and after irrigation 
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. . . Infiltration Behavior 


TABLE 1 — CONCENTRATION OF TOTAL SOLUBLE SALTS 
AND CHLORIDE 48 HOURS AFTER IRRIGATION. 


Depth 


below Total soluble salts* Chloride* 
surface, Sample Sample Sample Sample 
inches 1 2 2 
Below furrow 
0-3 42 40 3 2 
3-6 39 29 2 2 
6-9 39 32 2 1 
9-12 53 34 3 2 
12-15 44 37 2 1 
15-18 40 37 2 1 
Below ridge between furrow 
0-3 59 69 3 4 
3-6 58 66 5 4 
6-9 47 66 2 4 
9-12 47 62 1 3 
12 = 33 44 54 2 2 
15-18 45 57 2 3 
In sprinkler irrigated soil 
0-3 49 51 1 1 
3-6 40 42 4 1 
6-9 41 41 2 2 
9-12 42 39 1 3 
12-15 44 46 2 2 
15-18 48 3 


*Parts per 100,000 


much to alleviate this situation. Substantial increases in yield 
of vines, citrus and vegetables have been obtained in the 
Murray Valley where the system of irrigation was changed 
from furrow to flood or sprinkler, apparently solely because 
of lack of attention to the above implications of furrow 
irrigation. 

Moisture distribution — On graphing the results of the 
soil moisture determinations no differences of significance in 
the level of soil moisture reached under either furrow or 
sprinkler irrigation could be detected, as would be expected. 
Only one example of the data collected has been presented 
(Fig. 5); the data do not present any new information. 


Excessive drainage —It has been estimated that more 
than 50 percent of the water pumped for irrigation from the 
Murray River, is pumped back into this river from a large 
sink used as a temporary reservoir for drainage waste water. 
No indication has been obtained from the present study that 
excess drainage is due to an inefficient moistening of the 
soil overlying the drains. The conclusion is therefore reached 
that the high water loss by drainage is due to inefficient irri- 
gation. This, it seems, is caused by lack of attention during 
irrigation. The belief is that excess water needs to be ap- 
plied at each irrigation to leach the soil of salts, and the 
observation that many growers do not consider irrigation to 
have been sufficient until the crest of the ridge between the 
furrows has been wetted. This can take place only when a 
saturated condition in the surface soil is created by the build- 
up of moisture on top of a relatively impervious layer lower 
down in the soil profile. 

As far as the situation can be reconstructed at this time, 
it is possible that at an early stage in the development of the 
area soil cracks may have played a different part in the mois- 
ture economy of the soil than they do now. Numerous large 
channels and cavities were left after the rotting away of the 
roots of the mallee trees which formed the original native 
plant cover. Numerous bands and channels in the loamy sub- 
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soil (examined to 4 ft depth) are now filled with fine sand 
and silt, apparently washed in from the sandy surface soil. 
This could have taken place by the movement of water 
through large cracks at a time the soil was in a saturated 
condition, a saturated condition being obtained after heavy 
rain because of the presence of a layer of low permeability 
at 4 to 6 ft depth in this soil. At the present time conspicu- 
ous cracks probably occur in dry soil only and they are 
mostly so narrow that they close up as the surrounding soil 
swells on wetting. 

It should be pointed out, however, that under certain 
conditions a rapid movement of applied water through soil 
cracks in dry soil can take place. This occurs where the dry 
soil shows a resistance to wetting, as was demonstrated by 
van’'t Woudt (3). This resistance to wetting, however, is 
generally overcome after the soil has been slightly wetted up. 


Conclusions 


These results indicate that the buildup of a perched 
water table or the incidence of excessive drainage in irri- 
gated areas cannot always be blamed to the rapid movement 
of applied water to lower depth in the soil via cracks. This 
argument can rarely be used as an excuse to cover up the 
application of excessive quantities of irrigation water. 

Furthermore, under critical conditions of salt concentra- 
tion in the surface soil or where a layer of low permeability 
present at some depth in the soil profile, tends to lead to a 
saturated condition of the surface soil, sprinkler irrigation 
may be more efficient than furrow irrigation. Firstly, because 
the whole of the surface is wetted by which salts are pushed 
down the profile evenly instead of being redistributed in the 
surface soil as tends to occur under furrow irrigation. Sec- 
ondly, sprinkler irrigation tends to give better control of 
water application than furrow irrigation, unless strong winds 
prevail, so that a saturated condition in the surface soil can 
be more easily prevented. 


Summary 


Relatively large cracks were found to cause uneven infil- 
tration temporarily, but the effect of soil cracks was over- 
come as the opposite walls of the cracks came together, 
caused by swelling of the surrounding soil. No movement 
into or through the cracks takes place unless the soil is in a 
saturated condition. 

The pattern of moisture distribution in the soil appeared 
the same under both methods of irrigation, with the excep- 
tion that the crest of the ridge between the furrows remained 
unwetted in the case of furrow irrigation. 

Soluble salts in the surface soil are pushed toward the 
crest of the ridges in furrow irrigation, but under sprinkler 
irrigation the salts are pushed evenly down the profile. 

Excessive discharge in the draintile system in an area 
under furrow irrigation could not be attributed to the rapid 
movement of applied water through soil cracks, but appears 
to be caused by continued irrigation after the soil is com- 
pletely saturated to the depth of the drains. 


References 
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soils. USDA Handbook 60, 1954. 
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. . . Cooling Beef Cattle 
(Continued from page 309) 

peratures the animal surface temperature may be lower than 
air temperature and will then have a convective heating 
effect. At this point wind may still be potentially effective 
for evaporating moisture from an animal, but the dairy cattle 
studies (7) indicated that under conditions of increased air 
movement convective cooling is probably primary. 

Little is known about the quantity of surface moisture 
available for evaporation from beef cattle, so it is difficult to 
predict how much heat might be lost by this method, or to 
estimate the value of increased air velocities at air tempera- 
tures much greater than 103 F. Assuming that additional 
air flow is not a very effective cooling medium when the 
air temperature is above 103 F, the tests reported here sug- 
gest two important implications. First, there were many days 
during the test when the air temperature at some time was 
greater than 103 F (30 days during the 1955 test period and 
27 during 1956). On these days it is possible the fan may 
have had a detrimental effect during the hot part of the 
day. Secondly, it is quite possible that wind may be as 
effective, or perhaps more so, in areas where the maximum 
temperatures are not as high as in the Imperial Valley. 

During both years the fanned animals gained more rap- 
idly, and with less feed per unit of gain, than the check 
animals. Although the test results were highly significant for 
both years, they were better in 1955. The average daily gain 
of the fanned animals for both years was about equal. The 
average daily gain of the check group was 0.58 lb less in 
1955 than in 1956. This suggests the animals were stressed 
more during the 1955 test. The temperature and humidity 
summary in Table 1 shows the weather was more severe dur- 
ing the 1955 test period. The average minimum temperature 
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Fig. 4 Rectal and surface temperatures of four Hereford calves — 
two in the windy pen and two in the check pen, Imperial Valley 
Field Station, El Centro, Calif., August, 1955 
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was 78.3 F in 1955, and there were only five nights when the 
minimum temperature was less than 70 F. During 1956 the 
average minimum temperature was 74.2, and there were 21 
nights when air temperature was lower than 70 F. 

In using the fan no consideration was given to the time 
of operation that might have resulted in the most economical 
utilization of power—it ran continuously. From what has 
been said above, perhaps it should have been thermostatically 
controlled to shut off at some air temperature above 103 F. 
It was felt that the increased air flow from the fan would 
have been enough to cool 25 or 30 animals instead of 7. 
Nevertheless, the use of the fan was easily justified econom- 
ically. These tests, however, were designed to evaluate the 
benefits of increased air flow (wind) on animals in a hot 
climate, not merely the use of fans. The fan was considered 
only as a means of increasing the air flow. 

The results of these tests imply that hot-weather beef- 
feeding management programs should utilize available 
natural wind. Proper design and location of corrals and 
buildings could help to gain the advantage of natural wind. 
Corral fences should be made of wire or cable (5) to allow 
as much air flow as possible. Cattle located on high ground 
or hills will generally be exposed to more wind. Open areas 
and pastures would be good if the cattle were provided with 
ample shade. Consideration should be given to the relative 
location of cattle and nearby structures so the animals can 
be located on the windward side, or so the structures will not 
obstruct the flow of air to the animals. It may be necessary 
to augment natural wind with fans in areas where there may 
be little wind during hot periods. Fans do provide a positive 
flow of air that contributes to the production efficiency of 
beef cattle during hot weather. 


Summary 

Tests during two summers in the Imperial Valley of 
California have shown that increased air movement (wind) 
over beef cattle during hot weather promotes better weight 
gains and greater utilization of feed. With a 42-in fan 
(17,000 cfm) providing an average breeze of 3.7 mph over 
70-day feeding periods, seven Hereford cattle in a 50 x 50-ft 
wood-fence corral made additional daily gains of 1.03 Ib 
(1955) and 0.53 lb (1956), compared with check animals, 
in a normal breeze that averaged 0.6 mph. Feed utilization 
of the fanned animals was also greater—they used 406 lb less 
feed per 100 lb of feed during the 1955 test and 183 lb less 
in 1956. 
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ASAE Golden Anniversary Meeting 


Michigan State University, East Lansing, Mich. 


Registration 
Sunday, June 23, 1:00 p.m. 
Advance registration cards, and hotel reser- 
vation forms may be obtained by writing to 


ASAE Headquarters, 420 Main Street, St. 
Joseph, Mich. 


Monday Morning, June 24 
9:30 General Session 
Presiding: Roy Bainer, president, ASAE 


Welcome to MSU — T. K. Cowden, dean, 
School of Agriculture, Michigan State 
University 


Welcome to Michigan—Lt. Governor Philip 
A. Hart 


THEME: World Agriculture — The Role of 


the Scientist and Engineer in Food and 
Fiber Production 


The World Agricultural Situation — Gwynn 
Garnett, Foreign Agricultural Service, 
Washington, D. C. 

The Role of the Scientist and Engineer in 
Food and Fiber Production — Glen L. 


Taggart, dean, International Programs, 
Michigan State University 


Monday Afternoon, June 24 
Five Concurrent Sessions 


(1) Electric Power and Processing 


Presiding: Ross R. Mauney, chairman, Electric 
Power and Processing Division 


1:30 Long Range Planning for All-Electric 
Farming—Virgil H. Herriott, Sioux 
Valley Empire Electric Assn. 

2:00 Imagineering the Next 50 Years— 
Charles E. Ball, regional editor, 
Farm Journal. 


2:30 Farm Better Electrically — M. O. 
W hithed, Atlantic City Electric Co. 


(2) Farm Structures 
Presiding: Merle L. Esmay, vice-chairman, 
Farm Structures Division 


1:30 Broiler Housing — A Review of the 
Problem — Alec Gordeuk, editor, 
Broiler Growing. 


1:50 Broiler Housing in the Southern 
States — Denver O. Baxter, Univer- 
sity of Tennessee. 


nN 


:10 Environmental Considerations in De- 
sign of Broiler Houses — Ernest N. 
Scarborough, University of Delaware 


N 


:40 New Developments in Broiler Hous- 
ing and Management—M. J. Brine- 
gar, Allied Mills, Inc. 


3:00 Mechanical Ventilation of Poultry 
Houses—A. C. Dale and K. A. Jor- 
dan, Purdue University, and W. L. 
Roller, Ohio State University. 


3:20 Housing and Operational Studies on 

‘ California Egg Farms — S. A. Hart 

and Thayer Cleaver, (AERB, ARS), 

USDA, University of California, 
Davis. 

3:40 Performance of Pole Anchorages Un- 

der Gravity and Withdrawal Loads— 

G. L. Nelson and G. W. A. Ma- 

honey, Oklahoma A & M College. 


(3) Power and Machinery 

Presiding: L. G. Kopp, chairman, Power 

and Machinery Division 

1:30 Influence of Basic Tillage Methods 
on Corn Production, H. P. Bateman, 
University of Illinois 

2:25 Present Aims of Farm Machinery 
Research and Testing in Sweden — 
Nils Berglund, Swedish Institute of 
Agricultural Engineering, Uppsala, 
Sweden 


(4) Soil and Water—Drainage 


Presiding: Keith H. Beauchamp, chairman, 
Drainage Group, Soil and Water Division 


1:30 Some Drainage Progress Through the 
Years — Virgil Overholt, professor 
emeritus, Ohio State University 

2:00 Farm Drainage Pumping in Mich- 
igan — Karl R. Klingelhofer and 
Robert A. Sanderson, SCS, USDA, 
Saginaw and Kalamazoo, Mich., re- 
spectively. 

2:45 Control of Cattails in Drainage 
Ditches by Chemical Spray—Willard 
A. Cutler and B. H. Grigsby, Mich- 
igan State University. 

3:15 Drainage Work in the Public Law 
566 Watershed Program—Guy B. 
Fasken, SCS, USDA, Milwaukee, 
Wis. 


(5) Soil and Water—Erosion Control 


Presiding: John R. Carreker, chairman, Erosion 
Control Group, Soil and Water Division 


1:30 Erosion Control Along America’s 
Highways—A. W. Johnson, Highway 
Research Board, Washington, D. C. 

2:00 Evaluation of Some Major Factors in 
the Soil Loss Equation — W. H. 
Wischmeter, D. D. Smith, and R. E. 
Uhland, ARS, USDA, Beltsville, Md. 

2:45 Progress in Erosion Control in the 
Past 50 Years—M. L. Nichols and 
D. D. Smith, respectively, Tillage 
Machinery Laboratory, Auburn, Ala., 
and ARS, USDA, Beltsville, Md. 


Tuesday Morning, June 25 


9:30 General Session 
Presiding: Roy Bainer, president, ASAE 
THEME: Manpower and Energy 
Introduction—T. H. Hamilton, vice-presi- 
dent, Michigan State University 
The Nation's Interest in Scientists and En- 
gineers — Arthur S$. Flemming, Ohio 
Wesleyan University 
Introduction — J. D. Ryder, dean, School of 
Engineering, Michigan State University 
Energy Requirements and the Role of Energy 
in Our Expanding Economy — Philip 
Sporn, American Gas and Electric Corp., 
New York 


Tuesday Afternoon, June 25 
Five Concurrent Sessions 
(1) Farm Structures 
Presiding: Frank J. Reynolds, chairman, Farm 
Structures Division 
1:30 An All-Purpose Crop Conditioning 


Structure—H. D. Bruhn, University 
of Wisconsin. 


1:50 Wagon Drying of Baled Hay—Wil- 
liam J. Roberts, Rutgers University. 
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2:10 Experiences in Livestock Feed and 
Forage Handling — A. D. Oderkirk, 
Babson Farms, Inc., DeKalb, III. 

2:40 New Methods for Handling and 
Storage of Loose Hay — Walter W. 
Wolfe, Farmhand Co. 

3:00 Low-Cost Cooling of Livestock 
Shelters—Leland E. Bradley, Ameri- 
can Zinc Institute 

3:20 Observations of Farm Buildings in 
Northwest Europe and the British 
Isles—Wallace Ashby and Edward G. 
Molander, (AERB, ARS), USDA, 
Beltsville, Md. 


(2) Power and Machinery 


Presiding: C. S. Morrison, vice-chairman, 
Power and Machinery Division 


1:30 Soil Mechanic Fundamentals of Pres- 
sure Distribution and Soil Compac- 
tion — Walter Sohne, Institute for 
Soil Cultivation, Agricultural Re- 
search Center in Voelkenrode, Bruns- 
wick, Germany 

2:15 The Agricultural and Plant Physio- 
logical Consequences of Soil Com- 
paction—H. Frese, Institute for Soil 
Cultivation, Agricultural Research 
Center in Voelkenrode, Brunswick, 
Germany 


(3) Soil and Water—Hydrology 
Presiding: Louis M. Glymph, Jr., chairman, 
Hydrology Group, Soil and Water Division 


1:30 Hydrologic Techniques in Watershed 
Planning — H. O. Ogrosky, SCS, 
USDA, Washington, D. C. 

2:10 Generalization of Rainfall “yo 8 
Frequency Data — David M. Hersh- 
field and Walter T. Wilson, U. S. 
Weather Bureau, Washington, D. C. 

3:00 Chemical Means for Controlling 
Evaporation from Open Water Sur- 
faces — F. R. Crow and Elmer R. 
Daniel, Oklahoma A & M College. 

3:40 The Illinois Cooperative Research 
Studies of Reservoir Sedimentation— 
J. B. Stall, State Water Survey Divi- 
sion, Urbana, III. 


(4) Soil and Water—Irrigation 


Presiding: E. H. Kidder, chairman, Irrigation 
Group, Soil and Water Division 


1:30 Relating Irrigation to Stage of Plant 
Growth — J. Nick Jones, Jr., J. E. 
Moody and J. H. Lillard, Virginia 
Polytechnic Institute. 

2:00 Economic Comparisons of Low and 
High Pressure Sprinkler Systems — 
R. E. Foss, W. R. Ames Co. 

2:45 A Comparison of Sprinkler Size and 
Spacing on the Uniformity of Water 
Distribution — John McCavitt, Rainy 
Sprinkler Sales, Peoria, Ill. 

3:15 New Concepts in Irrigation Efficiency 
— Vaughn E. Hansen, Utah State 
Agricultural College. 


(5) Electric Power and Processing 
Presiding: Wélliam G. Buchinger, vice-chair- 
man, Electric Power and Processing Division 
1:15 On-the-Farm-Demonstrations — (A 
tour of two electrified farms)—D. E. 
Wiant, Michigan State University, 
leader. 
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A. 8. FLEMMING 


PHILIP SPORN 


(Left) Arthur S. Flemming, president of Ohio 

Wesleyan University, formerly Director of De- 

fense Mobilization, and (Right) Philip Sporn, 

president of the American Gas and Electric 

Corp. in New York City, will be featured 

speakers during the Tuesday Morning, June 25, 
General Session 


Wednesday Morning, June 26 


Four Concurrent Sessions 


(1) Power and Machinery 


Presiding: Byron T. Virtue, junior past- 
chairman, Power and Machinery Division 


9:30 Review of Research on Equipment 
for Effective Seeding Practices — 
Elmer B. Hudspeth, Jr., and W. C. 
Hulburt, (AERB, ARS), USDA, 
Bushland, Texas, and Beltsville, Md., 
respectively 

10:20 Farm Electrical Power Equipment, 
Past Development and Future Trends 
— Jack R. DeBacher, Thor Power 
Tool Co. 


(2) Joint Soil and Water Division with 
Public Lands and Public Works Group 
Presiding: John G. Sutton, chairman, Soil 
and Water Division 
10:00 A Bigger Job for Engineers in Con- 
servation—Donald A. Williams, SCS, 
USDA, Washington, D. C. 

11:00 The Engineer and Soil and Water 
Conservation in Foreign Countries — 
O. W. Israelsen, professor emeritus, 
Utah State Agricultural College. 


(3) Electric Power and Processing 
Presiding: Dean L. Searls, manager, Adams 
Electric Power Co-op. 

8:30 Bulk Milk Tank Hot Water Heaters 
—M. Conner Abrens, ARS, USDA, 

State College of Washington. 


9:00 The Problems in Using 3 Wire 
Adaptors on Portable Electric Equip- 
ment—O. K. Coleman, Edison Elec- 
tric Institute. 


9:15 Measurement of Air Flow in Mow 
Dryers by Use of a Hot Wire Anem- 
ometer—C. P. Hedlin, Ontario Agri- 
cultural College. 


9:30 Summary of Research Work Being 
Done on Poultry Housing, Ventila- 
tion, and Cooling — Alfred Long- 
house, West Virginia University. 

10:30 Automation in the Poultry Industry 
—A. William Jasper, managing edi- 
tor, Poultry Tribune 

11:00 New Developments in Defrosting 
Refrigeration Evaporators—I. J. Pflug, 
Michigan State University 


(4) Farm Structures 
Presiding: S. S. DeForest, engineering editor, 
Successful Farming 


9:30: Aluminum Roofing Products—How- 
ard H. Nuernberger, Aluminum 
Company of America. 
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9:50 Asbestos Cement Roofing for Farm 
Buildings — Chester C. Kelsey, 
Asbestos Cement Products Assn. 


10:10 Asphalt Roofing — James L. Strahan, 
Asphalt Roofing Industry Bureau. 

10:40 Galvanized Steel Roofing — Fred L. 
Rupp, Granite City Steel Co. 

11:00 Wood Shingles for Roofing of Farm 
Buildings—John A. Pence, Weyer- 
haeuser Sales Co. 


11:20 Factors Affecting the Withdrawal 
Resistance of Roofing Nails—Henry 
Giese, lowa State College. 


11:40 A Report on the First International 
Congress on Farm Buildings Research 
— Wallace Ashby and Edward G. 
Molander, (AERB, ARS), USDA, 
Beltsville, Md. 


Wednesday Afternoon, June 26 
General Session 


Presiding: W. M. Carleton, chairman, 
Meetings Committee 


1:30 The Advancing Front of Science— 
P. D. Sanders, editor, Southern 
Planter 


President's Address — Roy Bainer, 
president, ASAE 


3:15 Annual Business Meeting 


6:30 Golden Anniversary Dinner 
Master of Ceremonies—Durward B. 
Varner, vice-president, Michigan 
State University 
Speaker—John L. McCaffrey, chair- 
man of the board, International Har- 
vester Co. 


Special Program for Public 
Lands and Public Works 


A special soil and water program for pub- 
lic lands and public works will be held 
during four days June 24-27. The first ses- 
sion, Monday afternoon, June 24, will be on 
woodlands and will include papers about 
new developments in fire fighting equip- 
ment, by Merle S. Lowden; transportation 
of large quantities of water for fire fighting 
purposes over rough terrain, by John F. 
Christian; use of controlled fire in wood- 
lands, by W. R. Becton; protection of wood- 
lands from insects and diseases, by Conrad 
F. Wessela; and wildlife development, by 
Walter Spence. Monday evening a session 
on miscellaneous items will cover papers on 
backwater caused by bridges, by Joseph N. 
Bradley ; evapotranspiration values, by L. L. 
Harrold; and landscaping of military 
grounds, by Jack Amatt. 

Papers on planning and planting for sound 
abatement, by Wilbur H. Simonson; re- 
gional selection of grasses, by Burton F. 
Kiltz; the role of fundamental research in 
the development of weed control practices on 
public lands, by W. C. Shaw; maintenance 
of grasses, by Fred V. Grau; and grass 
maintenance equipment, by James R. Wat- 
son, will be presented Tuesday afternoon, 
June 25, during a session on vegetation. At 
a session Tuesday evening five speakers will 
discuss stream basin planning. 

Wednesday morning, June 26, the Soil 
and Water Division will hold a joint ses- 
sion with Public Lands and Public Works. 
Wednesday afternoon a session on special 
irrigation roads is scheduled and papers on 
methods of determining so‘l moisture, mini- 
mum water requirements for grass survival, 
and equipment for irrigating improved 
military grounds, will be discussed. 

During a session on channels, Thursday 
morning, June 27, topics covering design of 


vegetated waterways; streambank protec- 
tion; the Deere Creek erosion control 
project; paving inverts of open channels, 
and reducing seepage losses in channels, 
will be presented. Thursday afternoon and 
evening a session on basic data for planning 
and an exploratory session, respectively, are 
scheduled. The basic data session will be 
devoted to subjects on the national coopera- 
tive soil survey for land use and engineering 
planning; woodland surveys for manage- 
ment plans, range and grassland surveys; 
hydrologic surveys; and geological surveys, 
application of geology to civil engineering 
and land use problems. Important problems 
and future meetings will be discussed dur- 
ing the exploratory session, Thursday 
evening. 


Student Program 

A Student Program beginning Monday 
afternoon, June 24, will include a welcome 
to Michigan by the Michigan Student 
Branch, a discussion of student activities in 
the Society, roll call of branches, presenta- 
tion of winning papers in the ASAE paper 
award competition, and a talk by Roy 
Bainer, president of ASAE, on the challenge 
to agricultural engineers. 

Tuesday afternoon, June 25, J. L. Butt, 
secretary of ASAE, will give a report from 
ASAE headquarters. A panel discussion on 
what are the career opportunities in agri- 
cultural engineering will follow, and the 
nomination of 1957-58 officers of the Na- 
tional Council of ASAE Student Branches 
will be held. The annual FEI dinner for 
student representatives and faculty advisers 
of ASAE Student Branches is scheduled for 
Tuesday evening through the courtesy of 
Farm Equipment Institute. 

The Wednesday morning program, June 
26, will cover informal reports and discus- 
sion on student branch activities during 
1956-57, a review of the 1957 FEI trophies 
competition, and election of officers. 


Extension Seminar 

An extension seminar will be held Thurs- 
day, June 27. Paul Miller will describe the 
job of the extension specialist. The theme 
of the morning session will be on the tools 
and techniques of how to get the job done, 
and a panel discussion on methods and pro- 
cedures will be presented. Papers on evalu- 
ating the working tools; selling ideas; and 
analyzing an extension activity for accept- 
ance and adoptions, will also be included on 
the morning program. The subject of the 
federal extension program will be discussed 
at a luncheon meeting. 

Professional improvement cooperation in 
how to get the job done will be the theme 


(Continued on page 344) 


ASAE MEETINGS CALENDAR 


May 20— CHICAGO SECTION, Western So- 
ciety of Engineers Bldg., 84 E. Randolph 
St., Chicago, Ill. 

June 23-26—GOLDEN ANNIVERSARY 
ANNUAL MEETING, Michigan State Uni- 
versity, East Lansing. 

August 27, 28 and 29 — NorTH ATLANTIC 
SECTION, University of Delaware, Newark 

October 23-27 — PaciFic NoRTHWEST SEC- 
TION, Compton Union Bldg., State Col- 
lege of Washington, Pullman 

December 15-18—WINTER MEETING, Edge- 
water Beach Hotel, Chicago, III. 


Nore: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 
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jis» ASAE MEMBERS 


Clarence A. Hubert has been appointed 
as general manager of the construction 
equipment division of the International Har- 
vester Co. Formerly he was manager of en- 
gineering in the company’s farm tractor 
division. 

He is a native of Berkeley, Calif., and 
graduated from the Polytechnic College of 
Engineering. He joined the company in 
1937 as an engine designer at the Tractor 
Works in Chicago. In 1940 he became engi- 
neer in charge of chassis design for farm 
tractors and crawler-type tractors, and when 
the farm tractor division was formed in 
1944, he was named chief engineer. Mr. 
Hubert was appointed assistant manager of 
engineering of the farm tractor division in 
1945 and manager in 1946. 


A. R. Spicacei resigned as chief engineer 
of the Bearings Company of America Divi- 
sion, Federal-Mogul-Bower Bearings, Inc., 
to become active as a consultant. He joined 
the Bearings Company in 1945 as vice- 
president in charge of engineering. Prior to 
his employment with BCA he worked for 
SKF Industries as design engineer, as service 
engineer for Timken Roller Bearing Co., 
as assistant chief engineer for New De- 
parture Division of General Motors and as 
consultant for Torrington Co. 


Albert E. Powell has been named direc- 
tor of agricultural promotion for Douglas 
Fir Plywood Assn. His new responsibilities 
will consist of the development of a national 
agricultural market for fir plywood. 
headquarters will be in Ames, Iowa. 


His 


(Right) Andrew Hustrulid, ASAE member and pres- 
ident elect of the Minnesota Federation of Engineering 
is crowning Peggy Otis as Miss Super Sonic 
at the Annual Convention of the Minnesota Federation. 
Miss Otis is the daughter of Professor and Mrs. C. K. 
Otis and the candidate of Minnesota Section of ASAE. 


Societies, 
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A. E. POWELL 


Mr. Powell was regional manager for the 
association’s Kansas City, Mo., field promo- 
tion offices and has been with the association 
for seven years. Prior to this, he was agri- 
cultural engineer for Midwest Plan Services, 
Ames, Iowa. He graduated from Pennsyl- 
vania State University in 1941 with a B.S. 
degree in agricultural engineering, and 
earned a master’s degree from Purdue Uni- 
versity in 1943. 


John S. Adams has been appointed chief 
engineer of the Bearings Company of 
America Division, Federal-Mogul-Bower 
Bearings, Inc., to fill the vacancy created by 
the resignation of A. R. Spicacci. Mr. Adams 
has been active with the company since 1948 
as engineering assistant to the chief engi- 
neer. In 1953 he accepted an engineering 
sales assignment as Mid-Western district 
manager, with offices in Chicago and Mo- 
line. He returned to Lancaster in 1956 to 
assume the responsibility of assistant chief 
engineer. 


Arlon G. Hazen has been named dean of 
the School of Agriculture and director of the 
Experiment Station at North Dakota Agri- 
cultural College. He has been acting dean 
and director since 1956. 


He is a graduate of Oklahoma A & M 
College and in 1941 received an M.S. degree 
in agricultural engineering from lowa State 
College. He taught at Iowa State and the 


(Left) W. Q. 
Rubber Co., 


ucts division. 


A. G. HAZEN 


University of Arkansas before becoming di- 
rector of the Williston Branch Experiment 
Station in 1946. He was appointed assistant 
to the former director i the N. D. Ex- 
periment Station in 1951. 


Roy C. Garrett, formerly associate pro- 
fessor of agricultural engineering at the 
A & M College of Texas, resigned to accept 
a position with the Reynolds Metals Co. as 
irrigation engineer for the South Central Re- 
gion of the United States. His headquarters 
will be in Dallas, Texas. 


Irving A. Duffy, a group vice-president 
of Ford Motor Co., and vice-president in 
charge of the Tractor and Implement Div., 
has been appointed chairman of the United 
Funds Advisory Committee of United Com- 
munity Funds and Councils of America. 

Mr. Duffy is also president of the Mich- 
igan United Fund, a statewide organization 
which federates the fund-raising campaigns 
of many state and national health and wel- 
fare voluntary agencies seeking funds in 
Michigan communities. 


Robert L. Givens, who has been work- 
ing on corn and peanut drying and storage 
at the Tidewater Research Station, Holland, 
Va., has been transferred to Tifton, Ga., to 
take charge of a project on effects of en- 
vironmental conditions on the production of 
beef and dairy cattle. 


Roesler (left) ASAE member and agri- 
cultural V-belt sales engineer for the Goodyear Tire & 
Lincoln, 
Pin for 30 years of continuous service from O. A. 
Schilling, sales manager of the firm’s industrial prod- 
Mr. Roesler started with the firm as a 
messenger when he was 18 years old. 


Nebr., is shown receiving a lapel 


| re , hon 
pees } Fre sssonsmncaccsssatainn, i” Se aa “3 
ef l a IN THE © , .¥ — a y i= 
. iE Ss . 
| Y\(L NEWS = 3% | © 7 
Be = Si j ‘ ' 4 * 
: 3 ae a ; i , . . . 
3 % a ) : : " a | —— ; 
i \- Bee e ; : i "a i 
_ | , 
Ee es 
a a : 
ia. 
a _ a ; 
he e 4 “ie ne = : N. 5 os 4 Ys eee ; : ; Es : i 
a. 2 one J a Me ae 
=) ‘ y -* im i le . ~ 4 F na 
; 's a ie : OW i pats | 
| Fe ek . <t Jee x y a A oo Lee 
4 a | — e fee) ae 
G a aig —— ae @ #3 #8 € 7 = mm Bose Sy Ee 
eet ae , es a a) y 4 ; 7 tate = ae ee shoe 
i > . ‘ ; we : f , r ’ ‘ BE = ss ie 8 i = bas i = 4 r; 
i . é : ae Y a ae ie & ; Ge Ge FF is ake 
: ~~ (GG One ie FT ce ee ing 
F \ = BaP ma. Zz ‘y y f af es ee oe i ‘ E ee 4 * ‘ oa E Btn 
: . \ ioe [ AE 22: 2s li! ge ey OC 
a 4 , Sea cs Vif 1% Nagas esi w* ies a ae 
e : ee in ae eet Sen Ee é eee lO | es 
‘ 5 j ee rms Sige cee bs - . > eae eee ae Bh rash > tae Sane re 
— =——“(‘it‘“=«i«*R Ce ee oop er 
3 - fe fh fe ae 
i R = ca F P et é ‘ S , pn 3 ae 
if + a” Oe ee oo 
fi, a — ; ee pF Bae? se 
ead ts a . 2 ey ° ca re Eo [oe 
cn Stara Bere > — 4 ; Ck % : > Py Maes) 
rite Pio d -~— se 6S iv sie 
Gey %, = a» : -¥ Nee 
; Ro) Pe ; ie aon 
wef OT it Ce 
7 — a ae 
2% ca AES remem tia ae 
a ! : , BP evita: 1 pies 
se ‘ 4 _ (le ee ee ee a 


ee ee 


Have this timely information 


at your finger tips ... it’s free! 


Structures built with pressure-creosoted materials are becoming 
increasingly popular. Many farmers and ranchers are anxious to 
know where they can get actual working plans that will enable 
them to build these structures themselves. Therefore, three 
booklets have been prepared by United States Steel—one that 
covers 15 Central States, one for 14 Southern States, and one 
for Northeastern States. 

These illustrated booklets describe many types of farm and 
ranch structures popular in these respective regions. They also 
list the addresses of Extension Services where people can obtain 
building plans at a nominal price. Each booklet tells why it pays 
to use pressure-creosoted poles, posts and lumber. . . gives 
special emphasis to pole-type construction. Send for a set of free 
booklets. You’ll have timely information right at your finger tips. 
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Agricultural Extension 
United States Steel 
Corporation 

525 William Penn Place 
Pittsburgh 30, Pa. 


Please send me a set of free booklets 
titled—‘‘Where to get plans for ranch and 
farm structures.” 
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Chicago Section 


The Chicago Section meeting, May 20, is 
a double header, with an afternoon tour and 
an evening dinner and program. The tour 
will be of the Will County generating plant 
which is one of the largest and most modern 
generating plants in the nation. 

Joseph M. Arnold, traffic manager, Chica- 
go Regional Port District, will be the spcaker 
during the dinner meeting which will be 
held at 6:30 in the Western Society of Engi- 
neers Bldg., 84 E. Randolph St., Chicago, Ill. 
He will speak on the development of the 
St. Lawrence Seaway and its effect on the 
Great Lake Ports, particularly Chicago. He 
also plans to show a movie of the Seaway. 


Connecticut Valley Section 


A meeting of the Connecticut Valley Sec- 
tion was held at the Nathan Hale Hotel in 
Willimantic, Conn., April 10. Following 
dinner Jay Koths, Connecticut extension 
floriculturist, discussed engineering needs in 
ref greenhouse, floriculture, and nursery 

eld. 

The new officers for the year are as fol- 
lows: Chairman, John W. Zahradnik, asst. 
research professor, agricultural engineering 
dept., University of Massachusetts; vice- 
chairman, Richard Kinner, rural sales repre- 
sentative, Western Massachusetts Electric 
Co.; 2nd vice-chairman, H. E. Gulvin, head, 
farm supply research, Eastern States Farm- 
ers’ Exchange, Inc.; and secretary-treasurer, 
William A. Bailey, Niagara Chemical Di- 
vision, Food Machinery Corp. 

A membership promotion program de- 
veloped when Charles Chunglo donated 
$5.00 to be given to any ASAE member 
who can catch another Connecticut Valley 
member without an application blank in his 
briefcase. The $5.00 has not been claimed. 


Alabama Section 


The Alabama Section meeting was held 
April 11-12 at the Battle House Hotel in 
Mobile, Ala. 

A boat tour of Alabama State Docks and 
a tour of the Ideal Cement Co. plant was 
scheduled for Thursday afternoon, April 11. 
Martin Johnson, manager of the Mobile 
office of Social Security Insurance was the 
speaker at the banquet held Thursday even- 
ing. 

Friday morning, April 12, papers were 
presented on efficiency in farm management, 
by Emmett Gaston; egg cleaning, grading, 
and cooling, by H. L. McFarland; the use 
of concrete on the farm, by Mayfield Shill- 
ing; development of Alabama's water re- 
sources, by Harold E. Bisbort; and irriga- 
tion and related problems, by J. D. Miller. 


Reports from Local Sections 


Items used in this column must be received by the 20th of the month preceding publication date 


Pacific Northwest Section 


A meeting of the Pacific Northwest Sec- 
tion will be held in the Compton Union 
Building at the State College of Washing- 
ton, Pullman, October 23-27. 


June Roberts is the chairman of the local 
arrangements committee. The executive com- 
mittee and division chairman are planning 
the program and will welcome any sugges- 
tions on subjects and speakers. A football 
game between the University of Idaho and 
San Jose State will be played on October 27. 

The following committee appointments 
and assignments have been made by Section 
Chairman Fred Maloney: 


T. K. Dimmitt has been appointed chair- 
man of the students’ award committee, 
assisted by P. R. Bakes and A. A. Zander. 
W. H. (Bill) Knight was appointed chair- 
man of the membership committee. J. B. 
(Jeff) Rodgers is the chairman of a com- 
mittee to find a permanent repository for 
the files of the Pacific Northwest Section, 
assisted by June Roberts and J. W. Martin. 
Clarence Hurd will continue to represent the 
Section on the Spokane Professional and 
Technical Council. The students’ papers and 
affairs committee for 1957 will be headed 
by Max Jensen, assisted by J. E. Dixon, 
Dale Kirk and E. L. Watson. 


Southwest Section 


The meeting of the Southwest Section was 
held at the Memorial Student Center of the 
Texas A & M College in College Station, 
Texas, on March 28-29. There were 225 in 
attendance, including members, wives, and 
students. The 1958 meeting will be held in 
Little Rock, Ark., in conjunction with the 
Southeast Section. 


The following new officers were elected 
for the coming year: Chairman, Charles E. 
Ball, the Farm Journal; vice-chairman, 
W. H. Carter, Louisiana State University ; 
and secretary-treasurer, James W. McTag- 
gart, Portland Cement Association. 
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W. S. Allen of Texas A & M College displays 
miniature traffic light that kept Southwest Sec- 
tion program on time. The amber light flashed 
on two minutes before speaker was to stop 


North Carolina Section 


The North Carolina Section meeting was 
held March 1 and 2 in the College Union 
Building on the North Carolina State Col- 
lege campus in Raleigh. 

The program on March 1 featured a dis- 
cussion on increasing the activities and serv- 
ices of our state section; a talk by William 
D. Poe, editor of the Progressive Farmer 
magazine; and technical talks by Bill Austin 
of the SCS, John Weaver of the N. C. State 
College Agricultural Engineering Dept., and 
Bobby Huskey, a recent agricultural engi- 
neering graduate. 

The group enjoyed a dinner and social 
evening on March 1 and met again March 
2 for talks by Ted Davis, district governor 
of Toastmasters International, and John H. 
Zich, chief implement engineer of Ford 
Motor Co. The meeting concluded with a 
business session, at which time the follow- 
ing officers were elected for 1957: Chairman, 
W. G. Mitchell; 1st vice-chairman, W. C. 
Warrick; 2nd vice-chairman, R. W. Wilson; 
and secretary-treasurer, C. W. Suggs. 


(Continued on page 344) 


(Above) Charles E. Ball (third from left), new 
chairman of the Southwest Section receives 
gavel from out-going chairman Xzin McNeal. 
W. H. Carter (left) is new vice-chairman and 
J. W. McTaggart (right), is secretary-treasurer 


(Left) Retiring chairman, R. M. Ritchie (far 
left), congratulates W. G. Mitchell on his elec- 
tion to new chairman of North Carolina Sec- 
(Left to right) Ritchie, Mitchell, W. C. 
Warrick, ist vice-chairman, and C. W. Suggs, 


secretary-treasurer 
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.--Available Now Nationwide! 


Now, for the first time, Alemite brings you a completely new line of 
reusable, non-skive couplings and hydraulic rubber hose—exclu- 
sively designed for faster, more economical replacements . . . to 

cut maintenance costs, downtime and inventories! 


Rugged Alemite Surgepruf Couplings meet practically 
any original equipment or field replacement need. Hose 


are available for either medium-high or high-pressure 

service, with single or double wire braid. Cou- 

plings are made of high-strength steel .. . and 

J.I.C. thread design assures positive, long- 
lasting seal. 


Contact your nearest Alemite Distribu- 

tor for full details. Standardize—save 

money —on the complete new line 

of superior Alemite Surgepruf 
equipment! 


Only Alemite Surgepruf Couplings Offer 
All These Advantages for Faster 
On-the-spot Replacements and Repairs! 
© NO HOSE-SKIVING REQUIRED! “Double-wedge” grip forces 


coupling threads through rubber cover . . . grips either single 
or double wire braid solidly. Saves both time and labor! 


@ GIVES TIGHTER GRIP! Double-wedging action gives tighter 
grip as insert is drawn farther into coupling. 


®@ NO SPECIAL ASSEMBLY TOOLS REQUIRED! Fast, easy assem- 
bly with just ordinary tools! 


@ TYPES AND SIZES FOR ALL HYDRAULIC LINES. 
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” 
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New Alemite Surgepruf Couplings and Hose PPR ng og FREE CATALOG 
Have Been Factory-tested and Field-proved! ‘ 


A LEMI TE SS 


STEWART] Please send me my free copy of the complete Surgepruf Catalog. 
PEG U 5. PAT OFF 
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Division of STEWART-WARNER CORPORATION | RTE at SN 
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New PTO Forage Box 


Gehl Bros. Mfg. Co. has announced an 
automatic, all-purpose PTO forage box. This 
new box can be mounted on either a wagon 
or on a truck bed. It unloads by itself into 
feed bunks for green feeding, or into a 
forage blower for hay and silage operations. 
It also unloads ear corn into an elevator and 


can be used for straw and other uses, accord- 
ing to the manufacturer. 

The unloading spout is mounted on the 
left side, always in full view of the operator. 
A cleated rubber-belt cross conveyor is used. 
On-the-farm construction is made possible 
by a complete kit of metal parts. It is also 
available as a complete ready-built unit. 


(For more facts circle No. 27 on reply card) 


Drawn Cup Roller Bearings 


The Torrington Co., Bearings Div., has 
introduced new drawn cup roller bearings 
for installations requiring high capacity in 
minimum space. Compact and light, the 
new roller bearings are designed for appli- 
cations demanding precision, minimum cross 
section, high-speed endurance or long pre- 
greased life in the textile, automotive, air- 
craft, appliance and farm machinery fields. 

In these bearings, spherical end rollers are 
retained and guided by one-piece hardened 
steel retainers. As non-separable assemblies, 


they are easily handled and installed. They 
may be mounted so that a hardened and 
ground shaft serves as inner race, facilitating 
use of larger and stiffer shafts. Inner races 
are available for use with soft shafts. The 
bearing is installed by a press fit without 
snap rings or shoulders. 

Currently the new bearings are made in 
six standard sizes—5/16 to 1%-in shaft 
diameters. All are dimensionally inter- 
changeable with the company’s drawn cup 
needle bearings. 

(For more facts circle No. 41 on reply card) 
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Full Trailing Mower 


New Idea Farm Equipment Co. has intro- 
duced a new full trailing No. 30-B mower 
designed to fit any tractor with PTO. The 
¥%-in cutter bar with nine hold down clips 
is lifted by PTO power, and can be con- 
verted to hydraulic lift if desired. Semi-rock 
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guards are standard equipment. A ratchet 
slip clutch protects the main power shaft 
and knife against breakage if jammed. A 
needle roller bearing operates on the hard- 
ened crank pin of the fly wheel and is com- 
pletely sealed to hold grease and keep dirt 
out. 


(For more facts circle No. 29 on reply card) 


Device Prevents Scale 
and Corrosion 


Cepi-American, Inc. has announced a de- 
vice that prevents scale and corrosion in 
piping and industrial equipment. 

This new device passes water and other 
fluids through concentrated magnetic fields. 
The magnetic field reportedly induces a 
physical change in the incrustating salts 
which form scale with the result that their 
crystalline structure is altered and they be- 
come essentially amorphous, losing the abil- 
ity to adhere as scale to piping and process- 
ing equipment. 


(For more facts circle No. 30 on reply card) 


Engine Safety Panels 

The Instrument Div., Stewart-Warner 
Corp. has announced new expandable safety 
panels that automatically shut off engines 
should oil pressure drop to a dangerously 
low level or engine water temperatures rise 
to a dangerously high point. 

Available for both battery and magneto 
type ignitions as well as diesels, these new 
expandable panels include pre-cut holes for 
the insertion of a tachometer, hour meter or 


& prorecrs © 
UNATTENDED ENGINES 


other instruments or gauges as needed in any 
particular installation to facilitate ‘‘clocked’’ 
maintenance or inspection. 

Clogged oil lines, inoperative oil pump or 
lack of oil—causes of a drop in lubricating 
oil pressure — as well as clogged radiators, 
broken fan belts and other causes for rise 
in engine temperature are detected before 
damage can result to the engine. 

(For more facts circle No. 31 on reply card) 


New High-Speed Planter 


International Harvester Co. has announced 
a new high-speed four-row planter. The 
new hbill-drop, check-row and drill planter 
is designed for corn, cotton, beans, sor- 
ghums, and most other row crops. 

Special boot valves enable high-speed per- 
formance, and it has been reported that the 
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planter has been tested satisfactorily at 
speeds up to seven mph. Tests show uni- 
form planting and well-grouped hills at this 
speed. 

Special plastic windows in the 2-bu seed 
hoppers show the operator when the seed 
supply is low. Also, a corrosion-resistant 
plastic hopper is available for the fertilizer 
unit. 


(For more facts circle No. 35 on reply card) 


Air-Cooled Engine 


Wisconsin Motor Corp. has announced 
its new Model VR4D air-cooled engine, 
rated at 56 hp at 2200 rpm. 

Features include Stellite exhaust valves 
and valve seat inserts, positive-type valve 


a 


rotators, 


tapered and 
roller bearings on both ends of the crank- 
shaft, a rotary type outside magneto, and 
positive oil lubrication. 

(For more facts circle No. 38 on reply card) 


self-cleaning main 


Fertilizer Disk Opener 


Deere and Co., has introduced a new fer- 
tilizer disk opener designed to put either 
dry or liquid fertilizer in a single band 212 
in. to one side of the seed at any depth from 


ys 
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level with the seed to 1% in. below the 
seed. It can be attached to all John Deere 


290, 490, 246, 446, 247, and 447 corn 
and cotton planters. 


(For more facts circle No. 39 on reply card) 
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How LINK-BELT makes it easy to 
work augers into your design 


ate % oN eS 


HERE augers are a vital part of 
Wainy equipment, here’s the sure 


way to better equipment design. Link- 
Belt augers are available in a full 
range of diameters, gauges and pitches 
... In any suitable metal to meet your 
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THIS OLIVER HAY BALE? incorporates one of many types of Link-Belt augers to compress 
and convey freshly cut hay to baling chamber. 


SELECTED FLIGHTING for all your auger 
needs. Helicoid, sectional or a range of 


, : Si. sie. other types are available in the metal 
most exacting requirements. And and finish best suited for your design. 
they’re simple and compact, accu- 
rately made to insure dependable op- 
eration SIMPLICITY OF CONSTRUCTION 

f - E ‘ and sturdy design of Link-Belt augers 
For any design problem involving _—t\ provide dependable, efficient operation 
augers ask the Link-Belt office near on your machine. One basic assembly 

‘ : — no other moving parts to break down. 
you for engineering assistance. 
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YOUR CHOICE OF METALS answers your 
requirements for handling corrosive or 
abrasive materials. And Link-Belt uses 
only specially selected steels. 


FARM MACHINE AUGERS 


ENGINEERING SERVICES. Our auger spe- 
cialists will help to analyze your special 
needs . . . integrate all elements of your 
design for overall system efficiency. 


Book 


Get in touch with the nearest 
Link-Belt office for your copy 

of Screw Conveyor 
2289 . 


ALL COMPONENTS — conveyor screws, 
collars, couplings, hangers, troughs, 
trough ends, flanges, drives—are avail- 
able for every design. 


Data 
. today. 


14,599 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. Representatives 

Throughout the World. 
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MANUFACTURERS’ 


LITERATURE — 


Plywood Construction Guide 


Douglas Fir Plywood Assn.—A 34-page 
four-sectioned construction guide containing 
structural drawings that provide basic in- 
formation on types, grades, and applications 
of fir plywood for builders, architects, engi- 
neers and building code officials. 

The booklet covers information on floor 
construction, single and double wall con- 
struction, and roof construction. It also in- 
cludes recommendations and plywood ex- 
cerpts from minimum property requirements 


of the FHA. 


(For more facts circle No. 43 on reply card) 


Special Purpose Steels 


Crucible Steel Co. of America—A 232-page 
catalog designed for purchasing agents and 
steel users. The book index lists 16 cate- 
gories of special purpose steels including 
high speed, tool, stainless and machinery. 
Estimating, conversions and weight tables 
are also included. 


(For more facts circle No. 44 on reply card) 


Magnetic Drives 

Whitney Chain Co.—This 6-page bulletin 
contains data on design, drive features, op- 
erating and performance curves, output 
torque rating-dimensions, selection chart, as 
well as photographs of installations and 
applicatiors of the company’s line of mag- 
netic drives. 


(For more facts circle No. 45 on reply card) 


You are in 


GOOD COMPANY 


when you specify 


Look at the trade-marks and 
trade-names reproduced on this 
page. You know these names 
as well as you know your own. 
So do millions of farmers all 
over the world. Of primary 
interest is the fact that these 
blue-chip farm equipment 
builders use Wisconsin Heavy- 
Duty Air-Cooled Engines as 
“original equipment” on their 
balers as well as for other 


Page. tin 


These are concerns who can- 233.3 
not afford to jeopardize their. <« 
good names by specifying na 
anything but the best power =a 
for their machines. Perhaps = 
you are directly identified 

with one of these manufac- 
turers . . . in which case, 

more power to you! On the other 
hand, you have the same opportunity 


— 


‘ "ot 
farm equipment in most cases. 2. ayaa 2 
+Ze =< fl VFREEMAN Belers = 

~~ i 


SN ae 


ne 
we 


“era; 


a 


to specify “Wisconsin Engine Power” for your 
equipment . . . power to match your machines and che work they are 


designed to perform. 


Leadership carries a continuing responsibility to build constantly better 
equipment to meet the demands of farm progress. This “pays off” in growing 
customer satisfaction and good will . . . in terms of sales and service. 


Write for your copy of our latest full-line engine bulletin, Form S-212. 


WISCONSIN MOTOR CORPORATION 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


For more facts circle No. 70 on reply card 


A7-6076 


New Jeep-6 Industrial Engine 


Willys Motors, Inc.—A specification sheet 
giving power curves, design details, engi- 
neering features and installation drawings 
for the new high-torque, heavy-duty, 6-cylin- 
der industrial engine. 


(For more facts circle No. 46 on reply card) 


Plastic-Finished Paneling 


Marsh Wall Products, Inc.—This 8-page 
catalog illustrates and describes the com- 
pany’s line of Marlite plastic-finished panel- 
ing for walls, ceilings and work surfaces. 
Matching and harmonizing moldings and 
other accessories are listed and pictured. 


(For more facts circle No. 47 on reply card) 


Color-Coded Gaskets and Shims 
General Gasket, Inc.—A 4-page folder de- 
scribes a plastic material called Color-Plast 
which is self-sealing and is used to aid in 
the selection of the correct gauge of a gasket, 
shim, spacer, or washer. Each gauge is made 
in its own distinctive color. The folder lists 
the time and labor saving advantages and 
applications of this plastic material. 


(For more facts circle No. 48 on reply card) 


Adapters for Tube Fittings 


Parker Appliance Co.—This 12-page cata- 
log No. 4360 shows straight thread plugs 
and adapters, O-rings for straight thread 
fittings, and steel and brass pipe fittings. 


(For more facts circle No. 49 on reply card) 


Steel Tube Fittings 


The Weatherhead Co.—The 48-page cata- 
log contains engineering data on the com- 
pany’s hydraulic tube fittings. It also in- 
cludes a section devoted to assembly instruc- 
tions, materials, finishes and operating 
pressures. 


(For more facts circle No. 50 on reply card) 


Conveyor Belt 


Raybestos-Manhattan, Inc.—Catalog 25 CB 
covers new style designations of general serv- 
ice heavy-duty types of conveyor belts made 
with special strength members, and gives 
tension ratings for vulcanized and metal 
splices. Minimum recommended pulley 
diameters, minimum belt width for good 
troughing, and a complete line of hot 
material belts and grain belts for oily and 
non-oily whole or cracked grains are covered. 


(For more facts circle No. 51 on reply card) 


The Road Ahead 


Caterpillar Tractor Co. — This 24-page 
brochure has been designed to give the pub- 
lic a working knowledge of the future of 
American highways under the new highway 
building program authorized by Congress. 
Figures explain how much money each state 
will receive and for what the money will 
be used. Illustrations show how the new 
roads will look when they are finished. The 
bulletin explains the citizen’s role in creat- 
ing this network of modern highways and 
tells what steps are necessary to get the pro- 
gram under way in his area. 


(For more facts circle No. 52 on reply card) 


Overhead Conveyor 


Mechanical Handling Systems, Inc.—This 
150-page spiral-bound catalog is organized, 
designed and printed to fill a need in indus- 
try for a complete and easy-to-use catalog on 
the company’s overhead conveyor, the Mono- 
veyor. It is a “working tool” for materials 
handling and production engineers. It is 
illustrated and thumb indexed. Copies may 
be obtained by letterhead request to Me- 
chanical Handling Systems, Inc., 4600 
Nancy Ave., Detroit 12, Mich. 
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where you wont I 


Where cost reduction is a factor. ..consider 
bushings with bearing performance + 


Our formed bushings and thrust washers are widely used for automatic 
transmission and other applications. They can be solid bronze or steel lined 
on either or both surfaces. Washers can be “‘lined’’ on both faces. Many 
special features can be incorporated—grooves, holes, nibs, ball indenting; 
straight, special or locking seams. We provide complete engineering service. 
Address: 


Ss 
‘NCE 482° 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11081 SHOEMAKER, DETROIT 13, MICHIGAN 


RESEARCH ° DESIGN . METALLURGY ° PRECISION MANUFACTURING 
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Soil Conservation, by J. H. Stallings, 
research specialist in the United States De- 
partment of Agriculture. Cloth, 7x 10 
inches, vii+577 pages. Illustrated and in- 
dexed. Published by Prentice-Hall Inc., 
Englewood Cliffs, N. J. $8.50. 

This book was prepared as a college text 
for soil and water conservation studies. It 
presents in a readily usable form informa- 
tion of value to anyone interested in con- 
servation. It should be of particular value 
to both the engineer working in conservation 
and to other engineers who are concerned 
with the change in farming practices likely 
to result from the application of conservation 
practices or from the failure to adopt needed 
controls 

The book traces the historical results of 
uncontrolled erosion. It covers in detail the 
physical processes by which erosion occurs 
and shows the protection which must be 
effected to provide control. The effectiveness 
of conservation practices is explained in 
terms of their physical affect. It also pre- 
sents an explanation of farm and watershed 
planning activities. 


California Civil Engineer and Engi- 
neer in Training Examinations, by Au- 
gust E. Waegemann. Paper, 8 x 11 inches, 
H+384 pages. Illustrated and indexed. 
Published by A. E. Waegemann, 2833 Web- 
ster St., San Francisco 23, Calif. $7.00. 


The author presents civil engineer exam- 
ination questions in this book as an aid and 
a guide to the prospective registered engi- 
neer. He hopes that by an insight of the 
field to be covered many men will be 
prompted to study, prepare and pass the ex- 
amination who otherwise might have ne- 
glected this step. 


The book contains civil engineering prob- 
lems and solutions. The problems and the 
solutions are the author’s own, and many 
are prepared to stimulate further analysis 
and some reworking by the reader. 


A complete line of 
power transmission equipment 

using one interchangeable 
bushing system 


Now you can secure from one source whatever power transmission com- 
ponents are most efficient and economical for your tractor, combine, 
loader, planter, other farm machinery or power take-off equipment. 
For Browning’s is an integrated line of V-belts and sheaves, roller chain 
and sprockets, paper pulleys, and rigid, flexible and chain couplings. 
All employ our incomparable one-type malleable split taper bushing that 
assembles easily and quickly, grips the shaft with positive clamping 
force; saves time, lowers costs. Thousands of stock size and bore com- 
binations, special sizes made to your exact specifications. Write for 
illustrated Catalog GC101, or consult our engineers on your particular 
problems. Browning Manufacturing Company, Maysville, Kentucky. 


Theory of Land Locomotion, by M. G. 
Bekker. Cloth, 6 x 9 inches, X + 520 pages. 
Illustrated and indexed. Published by the 
University of Michigan Press, Ann Arbor. 
$12.50. 


The purpose of this book is to provide a 
comprehensive source of information on the 
relations between a motor vehicle and the 
physical environment in which it operates. 
It lays the foundation for a new type of ap- 
plied mechanics by systematizing the accum- 
ulated experience of men who have worked 
closely with automotive problems over the 
past years. 


The author places particular emphasis on 
off-the-road vehicles including track-laying 
types, and he discusses problems of soil and 
snow mechanics; size-form relationships as 
an index of economy ; terrain conditions ; the 
process of moving tracks, skis, sleds, tobog- 
gans, rigid wheels, and pneumatic tires; 
static and dynamic behavior; dimensional 
analysis, testing, and over-all economy. 


POWER TRANSMISSION — 
EQUIPMENT 
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New Holland makes all topes ‘of mowers: trail-type Model 46 (above), fully-mounted Model 45 and semi-mounted Model 44, 


1957 


HE moment the mower’s cutter bar meets the 
first blade of hay in a field, the curing begins. 
The primary object of curing is to reduce the 
moisture content to a safe storage point, but the 
trick is to avoid overwilting (one of the most com- 
mon causes of poor-quality hay). 


Overwilting is the penalty you pay for running 
a slow mower. The first swaths cut often become 
overwilted before the field is done and ready for 
raking. With a modern, high-speed mower—like 
New Holland’s—working behind your tractor, 
you get more uniform curing for the entire cutting. 


You get speed with New Holland’s new 40-series 


New HOouLiann { 


* MAY * AGRICULTURAL ENGINEERING 


. 
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mowers. And it’s speed you can depend upon. Cut 
as fast as five acres an hour with a New Holland 
—without worrying about breakdowns. 


You can easily add a New Holland Hay Crusher 
to any 40-series mower. Or, if you own a model 440 
Mower-Crusher combination, you can detach the 
Crusher when you want to use the Mower alone. 


There’s a great future for young en- 
gineers here at New Holland. To find out 
more about us, please write: New Holland 
Machine Company Division of Sperry 
Rand Corporation, New Holland, 
Pennsylvania. 
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Engineering Problems in Fertilizer 
Placement, by Harry B. Walker, profes- 
sor emeritus of agricultural engineering, 
University of California. Presented at the 
Winter Meeting ASAE in Chicago, Ill., 
December, 1956, on a program arranged 
by the Power and Machinery Division 
in cooperation with the National Joint 
Committee on Fertilizer Application 


The author states that fertilizers now are 
distributed by airplane, irrigation water, 
and by surface borne equipment, but that in 
all these methods the hazard of corrosion to 
equipment exists. This corrosion reduces 
efficiency of application and life of equip- 
ment. He says that the time seems near 
when more attention must be given to 
the use of corrosion and abrasion resistant 
materials in fertilizer placement machinery. 


He also points out the need for equip- 
ment that will place fertilizers in accurate 
amounts in proper reference to plant root 
zones. He said it would seem that dry- 
form fertilizers made up of uniformly sized 
spherical pellets offer advantages for greater 
accuracy in both metering and positioning in 
soil. Better application techniques are 
needed when applying liquid and gaseous 
forms of fertilizers through irrigation 
sprinkler systems or with surface borne 
farm equipment used for band placement. 


RIOTC 


ages 


MULTIPLE 
CLUTCH 


SPRINGS 
a 


PRESSURE 


As many as 24 best quality springs are used in ROCKFORD 
Spring-Loaded CLUTCHES—to assure even pressure all around 
the plate. Made of heat-resistant wire (that will not take a 


the springs provide long service life in today's high- 


ect 
speed engine driven vehicles. 


et SEND FOR THIS HANDY BULLETIN 
Gives dimensions, capacity tables and complete 
== specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 
1325 Eighteenth Ave., Rockford, Ill, U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, II. 
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Small 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


ASSURE 
EVEN 


Heavy Duty 
Over Center 


Power 


Irrigation Research in the United States 
and Canada, by Committee on Sprinkler 
Irrigation Research of ASAE. Copies 
available by writing to the American So- 
ciety of Agricultural Engineers, 420 Main 
St., St. Joseph, Mich. Price to members 
$1.00 postpaid; to non-members $1.50 
postpaid. Paper No. 57-33. 


A method for setting up channels of 
communication between research workers is 
to have available a reference that contains 
a listing of irrigation projects being carried 
out by research groups in the various states 
and provinces. Communication can result 
in better designed research studies, improved 
instrumentation, higher quality data and 
reduced duplication of effort. 


The committee has presented in a 102- 
page compilation the following information 
on listed research projects: Project title, co- 
operating departments and agencies, pro- 
ject leaders, location, brief description, ob- 
jectives and publications. 


Cooling Poultry Houses in Georgia—A 
Progress Report, by L. N. Drury, C. K. 
Laurent, and T. M. Huston, respectively, 
agricultural engineer, Farm Electrification 
Section, ARS, USDA; chairman, div. of 
poultry husbandry, University of Georgia; 
and associate professor, poultry dept., 
University of Georgia. Presented at the 
Winter Meeting of ASAE in Chicago, III., 
December, 1956, on a program arranged 
bv the Rural Electric Division. Paper No. 
57-29. 

This paper reports on the work in prog- 
ress at the University of Georgia, in co- 
operation with the ARS, U.S. Dept. of 
Agriculture, which was initiated to devise 
and evaluate methods of cooling poultry 
houses to reduce losses of chickens and de- 
creased egg production believed to be caused 
by hot weather. So far the cooling methods 
studied at the University of Georgia have 
included only fans and inside foggers that 
can be used with little or no alteration of 
existing poultry houses, and cost relatively 
little to install and operate. 

The results of the experiments carried 
on so far are discussed and the authors say 
that poultry house cooling experiments are 
being continued and expanded to obtain 
more conclusive results. Also they indicate 
that other cooling methods will be tested as 
facilities and personnel permit. 


A Stock Watering Device Testing Pro- 
gram, by James S. Boyd, associate pro- 
fessor of agricultural engineering, Mich- 
igan State University. Presented at the 
Winter Meeting of ASAE in Chicago, IIl., 
December, 1956, on a program arranged 
by the Rural Electric Division. Paper No. 
57-31. 


It is reported that since the development 
of new and more efficient equipment and 
methods of handling milk, and the fact 
that in bulk handling the milk is mixed 
as soon as it leaves the farm, the demand 
for a good water supply and distribution 
system is increased. 


The author refers to a recent revision of 
the USPHS code which reads, ‘Submerged 
inlets in cattle drinking cups, wash vats, etc., 
shall be avoided.” He says that this is not 
meant as a requirement to change present 
drinking units, but suggests that when new 
units are to be installed they should be of a 
non-siphoning type. 

Research has been started at Michigan 
State University to study back-siphonage 
and to set up a program of testing water- 
ing devices for back-siphonage. 
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Under operating 
pressures bushing 
heats and _ releases 
stored lubricant 
which is reabsorbed 
by bushing when 
chain is idle. Cycle 
continues for life of 
chain. 


LET THE DUST FLY 


i ‘. mea eaacd 
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WHITNEY SELF-LUBE AG CHAIN 
keeps farm equipment continuously 
operating without chain maintenance. 


Under conditions of extreme dust or mud, it will outlast regu- 
lar chain by as much as five to one. 


SECRET? Exclusive, high strength Sintered Steel Chain 
Bushings, pre-lubricated for life . .. Whitney engineered and 
completely proven by long hours of extensive field service. 


Whitney’s Sintered Bushings are designed to provide film- 
oiling from within their cores in ratio to operating loads. The 
tougher the usage, the more lubrication to vital chain parts. 


And Whitney Self-Lube Ag Chain is self-cleaning . . . con- 
trolled clearances eliminate trapping of ruinous abrasive ma- 


terials and prevent “freezing” of chain joints. It’s “the chain 
that maintains itself!” 


LIMITED? No, Whitney Self-Lube Ag Chain is completely 
interchangeable with A.S.A. Double Pitch Roller Chains. They 
are precision made of premium materials and engineered for 
all types of farm machinery. 


Your customers profit by the time and money saving benefits 
of Whitney Self-Lube Ag Chain. Whitney nation-wide consult- 
ant engineering service is promptly available to assist in deter- 
mining the chain best suited to your requirements. If you 
want results specify WHITNEY CHAIN. 


Write for free technical brochures. 


CREATORS OF SELF-LUBE AG CHAIN l a e 


SELF-LUBRICATING @ SELF-CLEANING 
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CHAIN COMPANY 


246 HAMILTON Sr., HARTFORD 2, CONN. 


@ HIGH STRENGTH @ COMPLETELY INTERCHANGEABLE 
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a. Outer Case 


Formed to extreme close tolerance of 
heavy gauge steel with sufficient structural 
strength to maintain precision dimension. 


b. Sealing Lip 


Properly prescribed material either com- 
pounded or processed for application con- 
ditions of temperature and eccentricities. 
Precisely molded for correct shaft inter- 
ference, low torque and positive sealing. 


c. Tension Spring 
Carefully engineered as to metallurgy, 
heat treatment and coil diameter to pro- 


vide uniform compressive force on the 
sealing element. 


d. Inner Case 


Strengthens, protects; sturdy gauge steel 
formed to close tolerances. 


4227 


When you design-in seals 


A good oil seal is a carefully engineered, precision 
manufactured assembly of carefully engineered, 
precision manufactured components. Each part must be 
exactly right for the given application or the seal 

will not function properly. 


You avoid dangers of costly retooling, remanufacture or 
premature replacement when seals are correctly 

specified during your product’s design stage. Each sealing 
application is different; many designers use National’s 
field engineering service to be sure correct—and 

latest —oil seals are used. 


Why “‘do it yourself?” Call the National Seal field 


engineer now. His service involves no obligation. 


NATIONAL SEAL 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio, Redwood City 
and Downey, California 
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CHICAGO, ILL. Room 462, McCormick Building, HArrison 7-5163 INDIANAPOLIS, INDIANA . 2802 North Delaware Street, WAlnut 3-1535 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 MILWAUKEE, WIs. 647 West Virginia Street, BRoadway 1-3234 
DETROIT, MICH. 13836 Puritan Avenue, VErmont 6-1909 NEWARK,N.J. . . 1180 Raymond Blivd., MItchell 2-7586 


Downsy (Los Angeles County), CALIF. . . 11634 Patton Road, TOpaz 2-8163 
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[| I want to receive AGRICULTURAL ENGINEERING regularly. Enter my subscription for 
one year ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). Payment is enclosed. 
If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the right. 


I would like information about membership in the American Society of Agricultural 
Engineers, including an application form. (I understand that a subscription to AGRICUL- 
TURAL ENGINEERING and a copy of AGRICULTURAL ENGINEERS YEARBOOK are included 
in the annual dues of ASAE members.) 
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Our“Reader Information Serv- 
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mitted to sources of materials 
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New dry sprayer 


New all-purpose 
self-unloading 


Latest type gas 
engine drive 
auger elevator 
Kooiker 
Manufacturing 
Company 


Latest model 
Rust cotton 
picker... 
Ben Pearson 
Incorporated 


Schmidt one-man Sa o 


es 


Fae 


New model 
rotary mower- 
shredder .. . 
Wood Brothers 
Manufacturing 
Company 


BLOOD BROTHERS Drive Line Assemblies 


Some of these implements are new and unique-—designed to expedite special 


or advanced farming methods. Others are improved, more efficient 


models that cut labor hours to new minimums. 


Yet these are just a few examples of many ever-better machines 
offered by a dynamic Implement Industry that is looking ahead—to 


assure healthier profits for dealers and the farmers who buy from them. 


Also significant: A// these models include Blood Brothers 


Universal Joints and Drive Lines . . . the top-quality 


components that help any implement work better—se// better! 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 


JOINTS ARE USED THAN ALL OTHER MAKES COMBINED. 


BLOOD BROTHERS 
MACHINE DIVISION 


= 
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ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN 


i ee 


new, ever-better machin nes powered ee 


UNIVERSAL JOINTS 
———————I-— AND DRIVE LINE 
ASSEMBLIES 
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The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Adams, Donald E.—Dir. of agr. dev., Flor- 
ida Power and Light Co., Miami, Fla. 
(Mail) P.O. Box 191, Palatka, Fla. 


Bjerninger, Johan Sigfrid—Chief, eng. res., 
Jordbrukstekniska Institutet (Mail) Bor- 
jegatan 51, Uppsala, Sweden 


Branan, Charles E. Jr. — Agr. engr., SCS 
(Mail) 328 E. College St., Griffin, Ga. 


Bright, Bob |.—District farm engr., Portland 
Cement Assn., Birmingham, Ala. (Mail) 
3909 Narrow Lane Rd., Montgomery 6, 
Ala. 


Burnham, Dan L. — Owner, retail building 
material business and contracting, P.O. 
Box 42, Platteville, Wis. 


Fiedler, Bruce H.— Graduate student res. 
asst., agr. eng. dept., University of Min- 
nesota (Mail) Oak Grove Trailer Park, 
New Brighton, Minn. 


Furlong, Donn B. — Design engr., Food Ma- 
chinery and Chemical Corp. (Mail) 1236 
Las Padres, Santa Clara, Calif. 


Gay, Bobby R.—Student, North Carolina 
ay: College (Mail) R.R. 1, Kittrell, 
a a 


Phone Van Buren 6-0800 


Manufacturers of All Type of Coil and Flat 
Springs, Wire Forms, Single and Double Rake 
Teeth and Light Stampings 


816-848 N. SPAULDING AVENUE 
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CHICAGO 51, ILL. 
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Gibbs, Robert W. — Farm engr., Portland 
Cement Assn., New York, N. Y. (Mail) 
P.O. Box 323, Ithaca, N. Y. 


Gibson, James P.—Student, North Carolina 
State College, Raleigh (Mail) 2710 
Everette Ave. 


Goodale, Francis T.—Agr. economist, corps 
of engineers, U.S. Army, Jacksonville, Fla. 
(Mail) 3608 Rendale Dr. 


Hix, Marvin—Agr. engr., Dept. of Interior, 
Bureau of Indian Affairs, Navajo Agency, 
P.O. Box 7, Mexican Springs, N. M. 


Hull, Bob C.—Field engr., State Engineers 
Office, P.O. Box 810, Roswell, N. M. 


Huskey, Bobby P.—c/o N. E. Morris, R.R. 
3, Kings Mountain, N. C. 


Jackson, William W. — Eng. trainee, John 
Deere Des Moines Works (Mail) Win- 
terset, Iowa 


Jessup, Richard F.—Student, North Carolina 
State College (Mail) 4016 Old Greens- 
boro Rd., Winston Salem, N. C. 


Johnson, Bruce L.—Res. engr. trainee, Cater- 
pillar Tractor Co. (Mail) 704 Hilldale 
St., Washington, IIl. 


Kilian, Willie L. Jr.—Student, North Caro- 
lina State College (Mail) Ridgeway, N.C. 


Kiser, Fred W.—Student, North Carolina 
State College (Mail) R.R. 3, Kings 
Mountain, N, C. 


Knoedler, Roy E.—Plant mgr., dir. of eng., 
sec’'y and treas., Knoedler Manufacturer's, 
Inc., Streator, Ill. 


Kovacs, Joseph W.—Owner and operator, 
Trenching Service, R.R. 1, Mt. Pleasant, 
Mich. 


Mason, John F.—Trainee, Florida Ford 
Tractor Co., P.O. Box 1258, Jacksonville, 
Fla. 


Moon, Robert P. — Rural service engr., 
Birmingham div., Alabama Power Co., 
2100 N. ist Ave., Birmingham, Ala. 


Moss, Walter L. — Student, North Carolina 
State College (Mail) R.R. 1, Rutherford- 
ton, N.C. 


Nag, Kedar N. — Graduate student, Ohio 
State University (Mail) c/o Prof. Benson 
J. Lamp, Ives Hall, Columbus 10, Ohio. 


Petri, Hans—Retired farmer, 527 Surf St., 
Chicago 14, Ill. 


Roberts, William J.—Res. asst., agr. eng. 
dept., Rutgers University (Mail) P.O. 
Box 8, New Monmouth, N. J. 


Ruffin, Mack T. 111 — On duty with armed 
services. (Mail) 503 St. Andrews St., 
Tarboro, N. C. 


Sabas, Herculano A. — Sr. design engr., 
Agricultural Credit and Cooperative 
Financing Adm., Manila, Philippines 


Schram, Gene E.—Farm power engr., The 
Toledo Edison Co., Toledo, Ohio (Mail) 
3407 Middlesex Dr. 


Slater, Frederick J. — Account exec., Carl 
Byoir and Associates, Inc., 33 N. LaSalle 
St., Chicago 2, Il. 


Smith, Horace A.—Marketing spec., North 
Carolina Department of Agriculture, mar- 
kets div., Raleigh, N. C. (Mail) 2833 
Claremont Rd. 


(Continued on page 344) 
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...and we proved it with tests 
designed for destruction! 


WE pummeled the new Heavy Duty ‘Jeep’-6 on the 
rack, in one high-speed torture test right after 


another. But we couldn't break this baby! ; 
Continuous duty torque 


Each rugged test was the equivalent of 50,000 vehicle 1200-2600 rpm... 

miles. Results after repeated tests: no breakdowns... 143 -132 ft. Ibs. 

no parts failures! (peaks at 1200 rpm) 
AND YOU GET NEW LUGGING POWER | Continuous horsepower 


1200-2600 rpm... 
33-65 maximum* 
*with accessories 


New high torque gives you the extra lugging power 
you need when your equipment meets heavy loads at 
low rpm. Write today for full details and prices. 


Also rugged Jeep 4 cyl. Industrial Engines and 
Power Units 


“WILLYS MOTORS, INC. /noustria/ Engine Dept. Toledo, Ohio 
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PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin, the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’, as used in these listings 
is not intended to imply any specific level or 
proficiency or registration as a_ professional 
engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this Bulletin, 
request form for Personnel Service listing. 


PosITIONS OPEN — 1956 — SEPTEMBER — 
O-271-650, 305-651, 307-652, 292-653. OCTOBER 
—O-330-655, 316-656. NOVEMBER—O-252-657, 
363-658, 365-660, 365-661, 365-662, 382-663. 
DECEMBER—O-374-664, 384-666, 385-667, 388- 
668, 394-670, 395-671, 396-672. 1957—-JANU- 
ARY — 0O-414-675, 416-676, 453-677, 8-701. 
FEBRUARY—O-14-702, 14-703, 23-704, 23-705, 
23-706, 12-707, 28-708, 38-709. MARCH—O-21- 
710, 52-711, 60-712, 45-713, 45-714, 81-715, 
84-716, 70-717. APRIL—O-90-718. 


PosITIONS WANTED — 1956—-OCTOBER— W- 
315-31, 323-33, 328-34, 332-35. NOVEMBER— 
W-255-36, 379-37. DECEMBER — W-366-40. 
1957 — JANUARY — W-405-42, 413-43, 419-45, 
422-46, 420-48. FEBRUARY—W-364-47, 13-1, 
33-2, 10-3. MARCH—W-61-4. APRIL—W-68- 
5, 74-6. 


NEW POSITIONS OPEN 

AGRICULTURAL ENGINEER, irrigation en- 
gineer, or soil technologist to handle research 
program on proper and efficient use of irriga- 
tion water, in a northwestern state. BS or 
higher degree in agricultural engineering, irri- 
gation engineering or soil technology. Some 
experience in irrigation field desirable. Prefer 
research experience sufficient to insure effective 
work with a minimum of supervision. Usual 
personal qualifications for public service re- 
search. Normal opportunity for advancement. 
Man hired will be a member of the agricultural 
engineering staff of the state university and 
agricultural experiment station. Salary open. 
O-141-719 


SAVE 
with 


Roberts commercial Pillow Blocks and 
Flange Units meet the demand for a 
moderately priced completely sealed 
ball bearing unit. Mounted in a preci- 
sion machined cast iron housing. Com- 
mercial line of bearings is perfect for 
relatively light loads and speeds up to 
1000 RPM. 


Roberts bearings incorporate the new 
neoprene felt laminated seal — which 
keeps out foreign matter and retains 
lubricant. Available also with the pre- 
cision cartridge made by one of the 
largest producers of ball bearings. 
Various special housings available or 
made to your specifications. 


BEARINGS 


COMMERCIAL and PRECISION —_ 


AGRICULTURAL ENGINEER for research 
in farm mechanization in a northwestern state. 
Considerable latitude to follow personal interest 
in choice of research problems, so long as they 
are applicable to the agriculture of the state. 
BS or MS degree in agricultural engineering, 
or equivalent, from an accredited curriculum. 
Experience in power and machinery research 
desirable. Real interest in this field, with abil- 
ity to plan, to use student help, and to put re- 
sults into publications. Normal opportunity for 
advancement. Policy permits up to 5 credits of 
graduate work per semester. Salary open. 
O-141-720 


AGRICULTURAL ENGINEER to teach farm 
shop, utilities and electrification or farm struc- 
tures, surveying, and mapping, at a state col- 
lege in the Southwest. Some opportunity for 
research. Advanced degree preferred but a well 
qualified man with a BS degree in agricultural 
engineering, or equivalent, will be considered. 
Some teaching or application experience in sub- 
ject matter field. Usual personal qualifications 
for college teaching. Permanent position with 
promotions according to development. Salary 
open. O-154-721 


AGRICULTURAL ENGINEER, associate or 
assistant professor rank, to teach irrigation, 
soil and water conservation, and farm survey- 
ing, at a state college in the Southwest. Work 
will also include planning and starting de- 
partmental research and serving on irrigation 
advisory committee. Graduate degree and ad- 
vanced study in irrigation. Prefer man with 
training in experimental or statistical analysis. 


Experience or special training in irrigation 
planning and research. Usual high personal 
qualifications for college teaching. Excellent 


opportunity for an aggressive man in an area 
with 40,000 deep wells and 4,000,000 acres un- 
der irrigation. Permanent position with grow- 
ing opportunities. Salary $6,000 maximum for 
9 months and extra pay for any summer work. 
O-154-722. 


SALESMAN for water systems, to sell to 
distributors, in excellent southern territory. 
Age, not over 35. Prefer graduate agricultural 
engineer, but will consider man with two years 
of agricultural engineering training if other 
qualifications are good. Some sales background 
plus knowledge of water system selection and 
application. Willing to travel. Excellent op- 


Here’s “Profit-Planning” 


in action! 


portunity for advancement in productive ter- 
ritory. Salary open. Bonus provision, air-con- 
ditioned company car and full expenses. O-155- 
723 


AGRICULTURAL ENGINEER for work as 
extension specialist in farm structures in a 
north central state. BS or MS degree in agri- 
cultural engineering. Experience in farm struc- 
tures work and extension field. Able to work 
effectively with farmers and professional asso- 
ciates. Excellent opportunity for advancement 
in one of the larger and better equipped uni- 
versity agricultural engineering departments. 
Salary open. O-164-724 


AGRICULTURAL ENGINEER, associate pro- 
fessor rank, for teaching and some research, in 
any phase of agricultural engineering, in a col- 
lege in the Carribean area. Age, under 45. MS 
or PkrD in agricultural engineering. Teaching 
or research experience. Usual qualifications for 
college teaching. Good opportunity for ad- 


vancement. Knowledge of Spanish not neces- 
sary, but interest in the language desirable. 
Salary open. O-165-725 


AGRICULTURAL ENGINEER for general 
manager of farm equipment division of diversi- 
fied fabricating manufacturer in Midwest. To 
be responsible for design, manufacture and sale 
of products assigned to the division. Initial 
operation on products manufactured in plants 
of other divisions. Age 35-45. Agricultural 
engineering training and experience. Farm 
background desirable. Should have demon- 
strated superior administrative ability, and be 
strong in human relations. Experience in farm 
equipment distribution through dealer organiza- 
tion at top management level. Salary $15,000- 
$25,000. O-166-726 


AGRICULTURAL ENGINEER, junior or 
assistant rating, for research in irrigation or 
drainage in a northwestern state. MS or higher 
degree in agricultural engineering, or equiva- 
lent. Prefer some irrigation or drainage re- 
search experience. Usual personal qualifications 
for public service research. Very good oppor- 
tunity for advancement. Location at an irriga- 
tion experiment station. Salary in accordance 
with training and experience, up to $6,500 for 
junior rank, $7,500 for assistant. O-99-727 


(Continued on page 346) 
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AMES ABC SPRINKLER SYSTEMS, with the famous Ames 
Ball Coupler, are the most modern, economical revolving 
sprinkler systems on the market. Quickly converted to Tow- 
A-Line or Wheel-O-Rain mechanical move systems. 


ONLY AMES offers a complete line of irrigation equip- 
ment for all irrigation methods: sprinkler, furrow and flood. 
Backed by factory guarantees and service, and installation 
“profit-planning’’—locally and nationally—since 1910. Write 
for details. 


Write for complete money-saving 
catalog. 


“Profit-Pianned” IRRIGATION SYSTEMS 


W.R.AMES CO. 


150 HOOPER STREET » SAN FRANCISCO 7, CALIF. 
Denver - Indianapolis - Tampa + Sydney, Australia 


Since 1910 
For more facts circle No. 94 on reply card 
MAY * 
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How to save a pile (of money 


Buy feed and fertilizer in burlap bags that 
save handling time. 


a” 3 J 
| > ; = 
i fl 

ah 
> ¥ 
They don’t tearand spillthe contents 
when handled roughly. 


Scenes on Mr. Jackson’s farm: preparing empty 
burlap bags for return for cash; (1) Mr. Jackson 
pouring fertilizer into the spreader; (2) burlap feed 
bags get the heave-ho; (3) some of the empties are 
used on the combine. 


Mr. Harlan Jackson, Montgomery, Alabama 
dairyman says, “Give me my feed and fertilizer 
in burlap bags. I’ve tried bulk delivery but prefer 
burlaps bags. I know exactly what I have on hand 
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and there is no danger of mix-ups with formulas. ee et ee nee ae 
° them for cash. 

Burlap bags make my work a lot easier and the 

money I get for returned bags really mounts up.” ' 7 


THE BURLAP COUNCIL 
155 East 44th Street, New York 17, N. Y. 


farm supply delivery and handling methods. 


These excerpts are taken from a recent study of farm supply 
delivery and handling methods. May we send you a copy? 


NAME__ 


| 
| 
| Please send a copy of the recent study of 
| 
| 
| 
| 


THE BURLAP COUNCIL, 155 East 44th Street, NewYork17,N.Y. Lo —— 
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... ASAE Sections 


(Continued from page 326) 


Washington, D. C. Section 


A meeting of the Washington, D. C. Sec- 
tion was held April 19 in Beltsville, Md. 
Roy Bainer, ASAE president, was principal 
speaker, and spoke on trends in mechanized 
agriculture. A tour was made of the Re- 
search Center and Plant Industry Station and 
included such subjects as cold storage tests, 
bunker silo, energy-saving kitchen, farm 
electrification research, and fertilizer distri- 
bution machinery. 


Pennsylvania Section 


The Pennsylvania Section met in the Het- 
zel Union Building at the Pennsylvania State 
University, April 11 and 12. 

The general program began Thursday 
afternoon, April 11, with the Section vice- 
president, Oscar C. Lange, presiding. Papers 
were presented on handling green forage 
from field to feed lot, by E. A. Silver; ele- 
vators and conveyors for handling chopped 
forage, by L. W. Larson; nutritional aspects 
of hay harvesting, by J. W. Bratzler; new 
equipment and ideas in wagon drying, by 
H. J. Hofmeister; grain drying and han- 
dling, by E. F. Olver; and professional li- 
censing, by J. T. West, Jr. A Section ban- 
quet, with H. R. Albrecht as the speaker, 
closed the first day of the two-day meeting. 

J. E. Nicholas presided over the pro- 
gram for Friday forenoon, April 12. J. B. 
Washko discussed seeding methods for es- 
tablishing legumes and grasses, Chester 
Linsky talked on improved production 
through automation, R. R. Yoerger pre- 
sented a paper on the fundamentals of strain 
gage techniques, and W. R. Miller discussed 
the applications of strain gage techniques. 
A panel discussion on loose housing vs stall 
barns was presented by D. L. Ace, I. W. 
Bigalow, J. E. Bobb, P. M. Richards, and 
J. N. Walker. After a business session the 
meeting was adjourned. 

The new Section officers are: Chairman, 
Ralph E. Patterson, extension agricultural 
engineer, PSU; vice-chairman, Oscar C. 
Lange, sales planning representative, Penn. 
Power and Light Co.; and secretary-treas- 
urer, William L. Kjelgaard, assistant pro- 
fessor of agricultural engineering, PSU. The 
chairmen of the program committee and 
local arrangements committee were, respec- 
tively, Harold V. Walton and John N. 
Walker. 

A fund use committee has made available 
a set of 2x2 colored slides and script that 
portray and describe the career opportunities 
of the professional agricultura! engineer. 
This material is at the disposal of section 


RGH FORGINGS 
115 THORN ‘Siaast 


members having the opportunity to take part 
in high school career day programs, or to 
address either young or adult audiences on 
the topic of careers in agricultural engi- 
neering. The slide set and script can be ob- 
tained (on loan) by writing to F. W. Pei- 
kert, head, agricultural engineering dept., 
Pennsylvania State University, University 
Park, Pa. 


Mid-Central Section 


The Mid-Central Section held a meeting 
March 29-30 in St. Joseph, Mo. with a total 
registration of 112, including 38 students 
from the four colleges. 

During the business session the following 
officers were elected for the coming year: 
Chairman, George H. Larson, Kansas State 
College; vice-chairmen, Hobart Beresford, 
Iowa State College, Lester F. Larsen, Uni- 
versity of Nebraska and Fred Venrick, field 
engineer, Portland Cement Assn.; secretary- 
treasurer, Ted L. Willrich, Iowa State 
College; nominating committee, J. W. Funk, 
Kansas State College, Marion Clark, Uni- 
versity of Missouri and M. L. Mumgaard, 
University of Nebraska. It was also decided 
to hold the 1958 Section meeting again in 
St. Joseph at the Hotel Robidoux, March 
28 and 29. 

Student paper awards were presented to 
Lawrence H. Gay, Iowa State College, and 
to Walter H. Moden, Kansas State College, 
first and second place respectively. 


Meeting Program .. . 
(Continued from page 323) 


for the afternoon program. George B. Nutt 
will discuss in-service and _ professional 
training for agricultural engineers; G. I. 
Johnson will present possibilities of area or 
regional cooperation; and J. L. Butt, secre- 
tary of ASAE, and Earl Anderson, presi- 
dent-elect of ASAE, will tell how the Na- 
tional Society serves the extension agricul- 
tural engineer. 


Graduate Teaching Seminar 


A graduate teaching seminar in agricul- 
tural engineering will be held June 27-28, 
following the Golden Anniversary Meeting 
of ASAE at East Lansing. Discussions will 
be presented on the objectives of graduate 
training, on developing graduate courses, 
and the use of basic courses in engineering 
and science for the development of graduate 
work. A workshop approach will be used 
for studying the master’s and the doctor's 
degrees programs, and a panel on industry's 
interest in graduate training is planned. 

Reservations for the seminar, which is a 
closed meeting, can be made with Merle L. 
Esmay, Agricultural Eng. Dept., Michigan 
State University, East Lansing. 


Part Name—tTrack Shoe Link 
Weight —3.44 

Used on—Crawler Tractor 
Material — (-1042 


Heat Treatment — 
Quench and Draw 


. . « Applicants 


(Continued from page 340) 


Smith, John B.—Irrigation spec., and acting 


chairman, agr. eng. dept., Iraq College of 
Agriculture (Mail) USOM American 
Embassy, Baghdad, Iraq, c/o Mailing 
Room, State Department, Washington 25, 
BD. &. 


Stone, Rexford K.—Agr. engr., SCS, U.S. 
Department of Agriculture, Fresno, Calif. 
(Mail) 745 West J St., Los Banos, Calif. 


Tayloe, Robert W.—On duty with armed 
services. (Mail) Powellsville, N. C. 


Townsend, Frank C.—Student, North Caro- 
lina State College (Mail) R.R. 5, P.O. 
Box 235, Durham, N. C. 


van't Woudt, Bessel D. — Asst. agr. engr. 
and irrigation engr., agr. eng. dept., Uni- 
versity of Hawaii, Honolulu, Hawaii 


Weil, Harold M.—District mgr., Chain Belt 
Co., 4125 Whitaker Ave., Philadelphia 
24, Pa. 


Wood, Kenneth E. — Agr. engr., Ontario 
Dept. of Agriculture (Mail) Western 
Ontario Agricultural School, Ridgetown, 
Ontario, Canada 


Woodlief, Milton C.—Student, North Caro- 
lina State College (Mail) R.R. 1, Kittrell, 
N.C. 


Woodring, Robert W.—Design engr., Inter- 
national Harvester Co., 2919 S. Western 
Ave., Chicago, Ill. 


Young, Joe H.—Student, North Carolina 
State College (Mail) 1217 Kent Rd., 
Raleigh, N. C. 


Transfer of Membership 


Davenport, Marc G.—Asst. prof., agr. eng. 
dept., Texas Agricultural Experiment Sta- 
tion, College Station, Texas (Associate 
Member to Member) 


Irwin, Ross W.—Asst. prof., agr. eng. dept., 
Ontario Agricultural College, Guelph, 
Ontario, Canada 


Kendrick, Junius L. — District rural service 
engr. and consultant engr., Alabama 
Power Co., Anniston, Ala. (Associate 
Member to Member) 


Pattyn, Martin J.—Midwest regional mgr., 
New Departure, Div. of General Motors, 
Chicago, Ill. (Mail) 406 Reuter St., Ar- 
lington Hgts., Ill. (Associate Member to 
Member) 


alata 


ae 


A closed die forging can be made into intricate shapes like this track 
shoe link. Duplicate, interchangeable track shoe links are forged to 
give them toughness and strength. Strength is designed into the part 
especially where the part must be strong. You can take advantage of 
our forging design knowledge. Let our forging engineers help you 
design forgings for your farm equipment. 
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Valuable 20-page illustrated reference catalog 
lists over 40 plans available from agricul- 
tural schools, Midwest Plan Service, Douglas 
Fir Plywood Association. All designs tested 
for efficiency, ease of construction. Write 
Douglas Fir Plywood Assoc., Tacoma, Wash. 
(Offer good in USA only.) 


PARTIAL CONTENTS: Hog Houses and 
Equipment e Cattle Feeders e Calf Shelters 
e Poultry Houses and Equipment e Grain 
and Feed Bins e Nut Dryers e Many Others. 


USE ONLY EXTERIOR 


Fir rs 


for all farm construction 
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There’s greater per acre yield om 


wih RAIN BIRDS 
in the field! 


That’s why on farms and ranches across the 

nation . . . around the world, you'll find more RAIN Birps than 

any other type sprinkler. 

Made with a minimum of moving parts to wear or require 
servicing, RAIN BirDs stay on the job, performing day in 

and day out with maximum efficiency and dependability. 


Remember, if it hasn‘t the name... it 
isn’t the same. cid RAIN BIRD! 
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OUTSTANDING 
BOOKS 


from the 


McGraw-Hill Publications 
in Agricultural Engineering 


AN INTRODUCTION TO 
AGRICULTURAL ENGINEERING 


By H. F. McCOLLY, Michigan State University; and 
Jr W. MARTIN, University of Idaho. 566 pages, $7.50 


A comprehensive treatment of the importance of engi- 
neering in agriculture, giving the reader a full realization 
of its magnitude and scope. Subject matter covers engi- 
neering in agriculture, agricultural mechanics, farm 
power, machinery, and structures, rural electrification, 
processing agricultural products, and soil and water 
conservation engineering. Both fundamentals and prac- 
tical aspects of each topic are treated. 


DAIRY PLANT MANAGEMENT 


By PAUL H. TRACY, University of Illinois; GEORGE D. 
ARMERDING, Mojonnier Bros. Co.; and HAROLD W. 
HANNAH, University of Illinois. Ready in August. 


Written by leaders in dairy plant management, it covers 
all aspects of the subject, including plant design, equip- 
ment purchase, personnel, accident prevention, advertis- 
ing, etc. Emphasis is on the handling of both men and 
machines, with increased management efficiency as its 
objective. It is designed for college students majoring 
in dairy technology as well as those in industry. 


FARM ELECTRIFICATION 


By ROBERT H. BROWN, University of Georgia. 369 
pages. $7.00 


Provides a good general knowledge of electricity, its 
uses, problems, and possibilities. Divided into two major 
areas: preparation for the use of electricity, and using 
electricity for productive farm jobs. Stresses applica- 
tions, safety features, procedures for selecting equip- 
ment and supplies, planning and installing wiring sys- 
tems, modifications, and practical utilization of electricity. 


Send for copies on approval 
McGrau-Ail 


330 West 42nd Street 
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BOOK COMPANY, INC. 


New York 36, N. Y. 
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PERSONNEL SERVICE BULLETIN 


(Continued from page 342) 


NEW POSITIONS WANTED 
AGRICULTURAL ENGINEER for design, 


ery with a manufacturer or processor, any- 
where in USA. Willing to travel. Married. Age Armco Steel Corp. 

26. No disability. Available August 1. BSAE, Babson Brothers Co... 
1953, University of Idaho. Certificate of com- 
petence in meteorology, 1954, University of Cali- 
fornia (Los Angeles). Farm background. Man- 
aged 160-acre farm two summers. Three sum- 


pany. One summer as student engineer with 
farm equipment manufacturer. Part time work 
while in college. Air Force commissioned serv- 
ice 4 years in study of meteorology, weather 
forecasting and aerial weather observing. 
Salary open. W-51-7 


The Burlap Council 
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TEEJET SPRAY NOZZLES : 
with choice of over four hun- 
dred interchangeable orifice 
tips. Every type of spray pat- 
tern. vee for Catalog 30. 


TEEVALVE 

selector valve for booms with 
spray selection in shut-off posi- 
tion. Write for Bulletin 84. 
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GUNJET SPRAY GUNS 

for pressures up to 800 p.s.i. 
interchangeable tips for every 
use. Bulletins 65, 69 and 80. 
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BOOMJET SPRAY NOZZLES 
spray up to 66 feet wide for 
broadcast spraying with one 
nozzle. Bulletins 66 and 71. 


PRESSURE RELIEF VALVES 

dual spring assembly for tow 
and high pressures.. - write for 
Bulletin 83. 


SUCTION STRAINERS 

withdraw liquid within 1” of 
drum bottom. Write for Bulletin 
85. 


AND FOR ACCESSORIES OF ALL KINDS—CATALOG 30. 


SPRAYING SYSTEMS CO., 3226 Randolph St., Bellwood, Ill. 
eee 


v 
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development, or research in power and machin- W. R. Ames Company 


Bearings Co. of America Div., Retend 
Mogul-Bower Bearings, inc. Soieaiianse 

mers as maintenance man with canning com- Blood Brothers Machine Div., 
Rockwell Spring & Axle Co. 

Browning Mfg. Co. 


Index to Advertisers 


Aluminum Company of America. 291 
American Spring & Wire Specialty Co. 340 


Hyatt Bearings Div., 


General Motors Corp. 293 
342 Ingersoll Products Div., Borg-Warner 
Corp. - Aes sass 296 
maaiautienal Uae a . —_ aon 
Kaiser Aluminum & 
286 Chemical Sales, Inc. ; 292 
Link-Belt Company 283, 329 
_ 339 McGraw-Hill Book Co., Inc. 345 
_ 332 National Rain Bird Sales and 
_ 343 Eng. Corp. __. 345 
PLE ee a i 1 Com Ce... 2nd cover National Seal Div., Poitou Mogul- 
velopenent, or research in power and machinery Deere & Company._.__...___.-__-_----s« 284, 285 Bower Bearings, Inc. 336 
with a manufacturer or processor, preferably in z ne 
the upper Midwest. Married. Age 27. No dis- Douglas Fir Plywood Association _ _ 345 New Departure, 
ability. Available July 1. BSAE, 1953; MSAE, Div. of 
1954, Michigan State University. Five years Federal-Mogul Div., Federal- Moot! of General Motors --3rd_cover 
fruit farm background. Research technician Bower Bearings, Inc _ 331 New Holland Machine Co. = 333 
since receiving MS degree. Salary $6,000. W- Pittsb 7 . re 344 
96-8 iWtsburg orgings o. —s i 
AGRICULTURAL ENGINEER for design, Purolator Products, Inc. 29 
development or research in power and machin- ADVERTISING REPRESENTATIVES R e 
ery or product processing with manufacturer, Chicago 2: Roberts Mfg. Co. 342 
anywhere in USA. Location in small city or A k . 
town preferred. Single. Age 26. No disability. DwiGut EARLY & SONS Rockford Clutch Div., 
Available in September. BSAE, 1953, No. Caro- m 
lina State College. MSAE, 1954, Michigan State 100 North LaSalle St. Borg-Warner Corp. -— 334 
University. Teaching and research experience Rollw Bearin ” 
as graduate assistant. Commissioned service Tel. CEntral 6-2184 ne wid i 9 a Sit ace - 294 
in Army Signal Corps. 2 years. With farm = rayin es Se —_ 
equipment dealer since November 1956. Salary New York 17: ee 
open. W-128-9 BILLINGSLEA & FICKE Stewart-Warner Corp. _ aaa 
AGRICULTURAL ENGINEER for design, de- 420 Lexington Ave. Timken Roller Bearing Co... Ath cover 
velopment, research or teaching in power and . 
machinery, with college, manufacturer or pro- Tel. LExington 2-3667 The Torrington _ eae acacpias 
cessor, in South. Married. Age 28. No dis- 
ability. Available August 1. BSA, MacDonald Los Angeles 5: U. S. Steel Corp... 295, 325 
College, 1951. MSAE, expected in June, Uni- i i 
versity of Maine. Farm experience. Sales and Justin HANNON ay: esa Co.__________ - a 
service with farm equipment manufacturer. a 1 
Field work with Milk company. Experiment 635 So. Kenmore Ave. . af : é 
station, 2 years. Salary open. W-159-10 Tel. DUnkirk 5-3993 Wisconsin Motor Corp... 330 


Now Available 


IRRIGATION RESEARCH 
IN THE 


UNITED STATES AND CANADA 


Report of ASAE Committee on Sprinkler Irrigation Research 
Prepared by E. H. Kidder, Chairman 


To ASAE Members. . $1.00 postpaid 
To Non-Members . . $1.50 postpaid 


This is a 102-page summary of irrigation research projects 
being carried out in 1955 by research groups in various 
states and provinces. It serves to establish channels of 
communication among research workers and to acquaint 
related industries with the subjects being investigated. 
Communication can result in better designed research 
studies, improved instrumentation, higher quality data, 
and reduced duplication of effort. 


The Committee has presented in a concise compilation 
the following information on listed research projects: 


(a) Project title, (b) cooperating departments and 
agencies, (c) project leaders, (d) location, (e) brief 
description, (f) objectives, (g) brief discussion of results, 
(h) publications and (i) remarks. 


Response to the Committee questionnaire was approx- 
imately 95 percent. 


Direct orders, payable in advance, to 


American Society of Agricultural Engineers 
P.O. Box 229, St. Joseph, Michigan 
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In this wheel bearing the seal is 
contained inside the bearing and 
makes perfect contact with the 
smooth-finished inner ring. 


EASIEST HAULING | 
LEAST MAINTENANCE _ 


Heavy wagon or implement wheels on these New Departure ball 
bearings not only give the farmer the easiest, freest-rolling mount- 
ing—they require no adjustments, no periodic greasing. The farmer 
need never give them a thought! 


And the mount is a honey for simplicity—no adjusting nut, no 
spindle threads, no separate seal to fit! 


These New Departure ball bearings, thoroughly proved in high- 
production automotive wheels and other applications, are pressed 
in the hub. The hub is slipped over the spindle and retained by a 
snap ring—fast, economical, simple! 


You'll find your New Departure Sales Engineer will gladly give 
you complete details. 


VISIT NEW DEPARTURE AT THE DESIGN ENGINEERING SHOW, COLISEUM, 
NEW YORK CITY, MAY 20-23, SPACE 1240 


SEE ‘“‘WIDE WIDE WORLD” SUNDAYS—NBC-TV 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE e 


DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 


How Massey-Harris gets accurate gear mesh, 
longer life, in corn picker gear drive 


HEN Massey-Harris engineers designed 

the gear drive for their new self-propelled 
corn picker they specified Timken® tapered 
roller bearings to keep gears properly meshed, 
get longer life. 


The gear drive is equipped with eight Timken 
tapered roller bearings, mounted cup adjusted. 
And the adjustability of the Timken bearings 
means that correct gear mesh can be main- 
tained throughout the life of the corn picker. 


Timken bearings keep gears and shafts in 
rigid alignment because they take both radial 
and thrust loads in any combination. It’s the 
tapered design. Gears mesh smoothly and posi- 
tively. And the full line contact of Timken bear- 
ings gives them extra load-carrying capacity. 


Because Timken bearings keep housings and 
shafts concentric, closures are more effective. 


Lubricant stays in; dirt and moisture stay out. 
Maintenance is easier because one lubrication 
per year is usually enough. 


Every year more farm implement designers 
are turning to Timken bearings to lick their 
three biggest problems: 1) combination loads; 
2) dirt; 3) ease of operation. Implements run 
smoother on Timken bearings. And fuel con- 
sumption is lower because Timken bearings 
practically eliminate friction. 


Why not find out how Timken tapered roller 
bearings can solve problems that may be facing 
you right now at your own drawing board. 
Write for your free copy of ‘“Tapered Roller 
Bearing Practice in Current Farm Machinery 
Applications”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable address: 
““TIMROSCO”’. 


The farmer's NOT JUST A BALL ©) NOT JUST A ROLLER (1) THE TIMKEN TAPERED ROLLER > 

J Vly 

assurance of better p “J 
of BEARING TAKES RADIAL @) AND THRUST ~-])~-LOADS OR ANY COMBINATION ~@)~ 
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